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FLOYD ELWOOD KEENE 
1881-1938 

F loyd ELWOOD KEENE, member of the Aclvisoiy Editorial Board, 
AYas born Oct. 9, 1881, in Kewanee, Illinois. His youth was spent 
in Peoria, Illinois, where he received his preliminary education. Hav- 
ing graduated from the High School there, lie entered the University 
of Pennsylvania Medical Seliool and graduated in 1904. Pi’om his eai’ly 
medical school days he showed a keen interest and apjareciation of 
medical sciences and applied himself to these most diligentl}’’ throughout 
his academic career. His acute mind soon established him as one of 
the outstanding and scholastically brilliant members of his class. 

Upon comi^Ietion of his undergraduate career, and because of his 
unusual ability, he was selected as an interne for the University. Hos- 
pital, which interneship he completed in 1906. By this time he had made 
many friends and admirers among his instructors, chiefs, the older men 
of the faculty, and the profession, who urged him to undertake post- 
graduate study, which advanced instruction he obtained in Berlin and 
Vienna, during 1907 and 1908. 

His immediate association with .the then eminent Goodell Professor 
of Gjuiecology, Dr. John G. Clark, upon his return, started his rapid 
rise in this specialty. Dr. Keene for many years was Dr. Clark’s first 
assistant as well as his personal and much admired friend. He held the 
Chair of Assistant Professor of Gynecology at the University of Penn- 
sylvania from 1922 until 1927. During his assistant professorship he 
soon became, under Dr. Clark’s able supervision, a skillful operator 
and brilliant author. He assumed a deep interest in the study and early 
recognition of cancer and its treatment and in a large measure was re- 
sponsible for the remarkable end-results obtained in this clinic. He 
soon became an authority on the use of radium in the treatment of iDoth 
benign and malignant uterine lesions. As the technique of treatment 
changed from time to time, he was instrumental in bringing about what 
today is the weU-recognized method of dealing vith malignancy. 
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At Dr. Clark’s untimely death, Dr. Keene suceeeded him as Goodell 
Professor of Gyneeologj^, in 1927, Avhich Chair he held until his death. 

During his medical life in Philadelphia, he made many sincere friends 
throughout the country, among the older as well as the younger members 
of the profession. He endeared himself to his patients by his kindness 
and sympathy, often sacrifieing his own personal health to minister to 
the sufferings of others. 

Dr. Keene was a memlier of the American Medical Association ; Ameri- 
can College of Surgeons; American Gjuiecological Society; Surgical 
Kesearch Society; College of Physicians of Philadelphia; Obstetrical 
Society of Philadelphia ; Philadelphia Academy of Surgery ; Philadelphia 
Pathological Society, and Plii Delta Theta, Alpha Omega Alpha (Hon.), 
and Phi Alpha Sigma (Medical) Fraternities. In some of the many so- 
cieties of which he was a membez-, he held high rank, being Secretary 
for five j^ears and subsequently President of the American Gynecological 
Society from 1933 to 1934; President of the Philadelphia Obstetrical 
Society from 1931 to 1932. 

Dr. Keene published many noteivorthy articles relative to his specialty. 
An alert observer, quick to accept sound advances, he became one of the 
foremost gynecologists of his day. 

He served overseas with distinction, as a member of Base Hospital 
No. 20 U.S.A. He married Marthe Bussiere, of Pay de Dome, France, 
after the termination of the World War, and returned to his work in 
Philadelphia. 

He died at his home in Wynnewood, Penn.sylvania, following a brief 
illness, on November 15, 1938. He is survived by his widow, a daughter, 
Jeanette, and a son, John Clark Keene. 

Dr. Keene’s untimely death came as a great shock to his manj’- friends. 
His loss to the profession cannot be estimated, but he will always remain 
as a guiding star because of liis profe.ssional and personal honesty, his 
ability and sincerity in his efforts to advance the sound principles of 
medicine. 


Norris W. Vaux. 



Original Communications 


THE INCIDENCE OF ANOVULATORY MENSTRUATION 
AIMONO PATIENTS OP LOW FERTILITY 

John Rock, M.D., MARSHAiiti K. Bartlett, M.D., and 
Donald D. Matson, A.B., Brookline, Mass. 

(From the Fei-tiJity Clinic of the Free Sospital for Women) 

F or the solution of any problem of infertility, we attempt to examine 
the integrity of what ive consider the six essential factors of fertility ; 
namely, ovulation, spermatozation, insemination, conjugation, migration, 
and nidation. The proper fulfillment of all these functions is necessary 
for a normal human conception. Only two of them are easily examined, 
spermatozation and insemination. The quality of the other functions 
must be deduced from indirect evidence: migration (of both sperma- 
tozoa and zygote) by its possibility because of the patency of the cervix, 
uterus and tubes; conjugation, by the postponement of otherwise 
justifiabty expected menstruation; normal nidation, by the further pro- 
longation of amenorrhea and the absence of signs of ectopic gestation; 
and finally, ovulation, with which we are here concerned, by equally 
indirect methods as j^'et.' The time seems fast approaching when we may 
have a direct and prompt index of ovulation, since Burr, Hill and Allen^ 
have demonstrated ovulation in the rabbit by its electrical effect. As 
recently as June, 1937, Rock, Reboul and Wiggers,^ adopting Burr’s 
technique, obtained a similar electrical reaction in one woman, and in 
another woman such a sign was obtained by Burr® and his co-workers. 
Until this or’ some other method is perfected, we must depend in most 
eases on the older indirect means of deducing omilation from demon- 
strable evidence of corpus luteum activity. Study of ovarian behavior 
in subprimate mammals justifies us in assuming such activity to occur 
only following normal ovulation. (The quality of the ovum, except 
as vouchsafed by this phenomenon, is beyond our examination.) The 
evidence of corpus luteum function is found in the endometrium, where 
progestin-specific changes have been described by many in this country 
as well as abroad. (Corner and Allen,^ 1929; Bartelmez,® 1933; Rock 
and Bartlett,® 1937.) 

Menstruation was formerly considered iiresumtive evidence of ovula- 
tion, but now we demand menstruation from a secretory mucosa as an 
indication. For clinical purposes we may demand even more than this, 
and consider effective ovulation to have taken place only if a corpus 
luteum effect is found to persist for a minimal period. Arbitrarily, we 
select ten days for this interval between the beginning of corpus luteum 
or progestin effect in the endometi’ium and menstruation. 


Note; The Editor accepts no responsibility for the views and statements of 
authors as published in their “Original Communications.” 
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MATERIAL AND RESULTS 

This investigation of the frequency of anovulatory menstruation is based upon a 
study of biopsy specimens of the uterine endometrium obtained by the small suction 
curette from patients complaining of sterility. The advantages and limitations of the 
suction curette for study of the endometrium have been described by Klingler and 
Burch7 (1932), Eocks (1934), Novako (1935), Kurzrokio (1937), Eock and Bartlettc 
(1937), and others. It is emphasized that tliese biopsies may be repeated frequently, 
without anesthesia, as an office procedure, and are therefore adaptable to investiga- 
tion of successive cycles or to study at intervals throughout a single cycle. 

This report considers 392 patients upon whom biopsies were performed. In these 
cases the preceding and succeeding menstrual dates as well as the menstrual history 
of the patients are known. Eepeated biopsies were obtained from a large proportion 
of them. 

Thirty-six patients of this group showed evidence of anovulatory menstrual flow; 
that is, bleeding of normal duration from a nonsecretory endometrium at an interval 
of not less than three weeks from the previous menstrual flow, and not more than 
ten days after the biopsy was taken. All of these 36 patients showing evidence of 
anovulatory menstruation were within the childbearing age. Eighty-eight per cent 
of them were between 20 and 34 years of age and the remainder, between 35 and 39. 
The biopsies were taken as follows: 

38 per cent on the day of flow; 

35 per cent on the first or second day previous to the flow; 

18 per cent on the third to seventh days previous to the flow; 

9 per cent on the eighth to tenth days previous to the flow. 

Only five biopsies are counted in this series, then, which were taken more than a 
week preceding the menstrual flow, and these were taken on the eighth, ninth, and 
tenth days. Biopsies taken more than ten days before the succeeding flow we be- 
lieve should not be considered, because then the formation and regression of a 
functioning corpus luteura becomes possible, though such a sequence is probably not 
normal in less than twelve days. These findings indicate an incidence of 9.1 per cent 
of sterile women who show evidence of anovulatory menstruation. 

Of these 36 patients, 18, or 4.6 per cent of all sterility patients in this series, 
showed evidence of anovulatory menstruation on more than one biopsy: 

10 patients had 2 anovulatory periods 
2 patients had 3 anovulatory periods 
2 patients had 4 anovulatory periods 

1 patient had 6 anovulatory periods 

2 patients had 7 anovulatory periods 
1 patient had 8 anovulatory periods 

Eight of the patients, or 22 per cent, showing anovulation also showed bleeding 
from a secretory endometrium, definite evidence of ovulation, at a subsequent bi- 
opsy. Cases illustrating this combination of anovulatory with true menstruation are 
described below. 

Since the clinical diagnosis of anovulatory menstruation would be of great sig- 
nificance in dealing with sterility patients, it is important to analyze the menstrual 
habits of this group and also of sterility patients in general. 

Table I. Eelative Frequency of Menstrual IrfvEguearitie.s Ajiong Sterility 

PATIENT.S AND THOSE SHOWING ANOVULATION 


TYPE OF ilENSTRUAL 
ABNORMALITY 


36 PATIENTS SHOWING 
EVIDENCE OP ANOVULATION 


356 


STERILITY PATIENTS 


Oligomenorrhea 

14 

or 

38.8% 

35 

or 

9.8% 

Amenorrhea 

10 

or 

27,8% 

11 

or 

3.1% 

Irregular catamenia 

8 

or 

22,2% 

26 

or 

7.3% 

Metrorrhagia 

4 

or 

13.1% 

41 

or 

11.5% 

Polymenorrhea 

3 

or 

8.3% 

27 

or 

7.5% 
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Table I records the relative incidence of various types of menstrual abnormalities 
among the infertile patients who had at least one anovulatory period and among those 
in whom none such was discovered. 

These figures indicate that a history of periods of amenorrhea is nine times as fre- 
quent in sterility patients showing anovulatory menstruation as in others; oligo- 
menorrhea, four times as frequent; and irregular catamenia, three times as frequent; 
whereas a history of metrorrhagia and of polymenorrhea appears in both groups 
with about the same frequencj'. 

Wliile these results do not indicate that anovulatory menstruation can be diag- 
nosed from the sterility patient’s menstrual history, they are at least suggestive. 
We believe that with an infertile patient a history of periods of temporary amenor- 
rhea, of oligomenorrhea, or of irregular catamenia should arouse suspicion of 
anovulatory menstruation and should indicate repeated endometrial biopsy studies 
through several menstrual cycles. 

In addition to the group of 36 patients considered to have had an anovulatory 
period, there were 11 patients who bled from a nonsecretory endometrium but were 
not included in our series because the flow occurred less than three weeks after the 
preceding flow. Such flow in these patients is, probablj^, anovulatory, but we think 
does not merit the diagnosis of menstruation, because of the short interval between 
periods. Seven of these entered with a complaint of metrorrliagia, two complained of 
oligomenorrhea, one of poljmienorrhea, and one of irregular catamenia. One of these 
patients, at a subsequent biopsy, showed evidence of ovulation. 

Biopsies on another group of 15 patients, who are not included in our series be- 
cause the dates of the preceding and following periods of flow were not definitely 
established, showed bleeding from a nonsecretory endometrium. In this group, 
twelve complained of metrorrhagia. The complaint and the findings on e.xaraination 
are both characteristic of dysfunctional uterine hemorrhage. 

Seventy-seven biopsies were performed on 54 patients complaining of amenorrhea. 
Of these 54 patients, only eight showed secretory endometrium, while the remaining 
specimens were proliferative or hjqmplastic. Tlie subsequent history of 3 of the 8 
patients is unljiiown. Of the other 5, all flowed in a few days. It is not to be as 
sumed that biopsy precipitated a flow which would not otlierwise have occurred, since 
in over 400 biopsies shoAving secretory endometrium only 4 did not flow in sixteen 
days, and two of these flowed in twenty days. We cannot explain this delay in men- 
struation except by postulating a short pregnancy, or by assuming the most unlikely 
phenomenon of a persisting corpus luteura spurium. It appears, therefore, that 
practically all patients, even those with a history of amenorrhea, once they do ovu- 
late, will flow after an interval of not more than sixteen days, unless conception 
occurs. When the infertile cycle is lengthened, we believe it is due to a prolonga- 
tion of the preovulative phase and not to the prolongation of the secretory phase, 
by persisting progesterone effect ; for in tlie absence of pregnancy we find no evi- 
dence of what has been commonly referred to as a “persisting corpus luteum. ” 

CASES OF REGULAR ANOVULATORY MENSTRUATION 

Occasionally one finds a patient in tvliom the periodicity and amount 
of fiow is such as to justify her belief that she is menstruating normally, 
but biopsj’' proves h er fip w to be anovulatory. The records of 4 such 
patients follow: ^ 

Case 1. — The case of Mrs. B. (121-239) was reported by Rock and Bartlett.s This 
patient flowed four times Avith fair regularity after being amenorrheic for over a 
year. The first three bleedings Avere shoAvn by biopsy to have occurred from pro- 
liferative endometrium. The fourth Avas not preceded by biopsy. 

Case 2. — ^Mrs. D. (140-204), 22-year-old nulliparous Italian liouseAAufe. Her 
periods began at 15 years of age, the interval was at first regular from thirty to 
tliirty-two days and the floAV lasted eight days. Subsequently, the floAV became ir- 
regular, and was reduced to four days’ duration. At one time she AA’as temporarily 
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amenorrheic for three mouths. Fig. 1 demonstrates that in two series of visits to the 
clinic tliis patient showed 12 menstrual periods occurring with fair regularity. Seven 
of them were preceded by biopsies showing hypoplastic or proliferative endometrium, 
and 5 intercurrent periods of flow occurred without preceding biopsy, showing that 
the catamenias were not precipitated by this procedure. This patient flowed for over 
a year with only slight irregularity but was never found to ovulate. 




Fig. 1. — Anovulatory menstruation. Mrs. M. D. (140-204), aged 22 years. No labors. 
All biopsies showed proliferating endometrium. 



Fig. 2. — Anovulatorj' menstruation. Mrs. E. S. (82-28), aged 31 years. Labors none, 
miscarriages 4, irregular catamenia. All biopsies .showed proliferating endometrium. 



Fig. 3. — Anovulatory- menstruation. Mr.s. D. (14C-141), aged 28 year.s. Labors none. 

Irregular catamenia. All blop.^ies showed proliferating endometrium. 

Cape 3 . — iMr.'--. E. S. (82-28), a .'il-year-old white housewife, with a history of four 
.BO-callcd mi.scarriage.e. Her periods began at 11 years of age, occurred at first every 
thirtv days and then more irregularly. The flow usually lasted for four day.s, 
Fig.*2 shows the incidence of 0 period.s of flow during four month.s, occurring with 
one exception at acceptably regular intervals. All biopsies .showed proliferating 
endomotriuin in such time relation to snceoeding flow as to rule out ovulation. 


ROCK ET AL. : ANOVUIjATORY MENSTRUATION 


7 


Case 4. — Mrs. D. (146-141), a 28-year-old nulliparous, white liouse^vife. Her 
periods began at 13 j’^ears of age and were regular, occurring every twenty-eight 
days, until four years before coming to the clinic. She usually flowed three or 
four days. Pig. 3 is a graph of 5 periods of scant flow in four months, three of 
which were preceded by biopsies showing proliferating endometrium. 

CASES ILLUSTRATING BOTH ANOVULATORY AND 
OinjLATORY jMENSTRUATION 

Eight of the 36 anovulatory patients were found by repeated biopsies 
also to flow after o^uilation. 


Case 1. — Miss K. (140-100), who complained of polymenorrhea and dysmenorrhea, 
shewed evidence of bleeding from both secretory and nonsecretory endometrium in 
6 biopsies obtained at irregular intervals during six months: 


DIAGNOSIS OF BIOPSY 

1. 17-day 

2. Proliferative 

3. 18-day 

4. Proliferative 

5. 22-day 

6. 26-day 


DAY OP FLOW AFTER 
BIOPSY 
10th 
7th 
6th 
5th 
6th 
0 


CYCLE 

ovulatory 

anovulatory 

ovulatory 

anovulatory 

ovulatory 

ovulatory 


Case 2. — Mrs. G. (131-356), a 23-year-old Italian housewife. Her periods began 
at 13 years and had been irregular witli an interval usually longer than thirty days. 
She habitually flowed four days. In 1935 she flowed 5 times at fairly regular inter- 
vals of twenty-tsvo to twenty-seven days, two of these catamenias being preceded by 
biopsies showing proliferative endometrium with dysplasia. These were followed by 
5 months of amenorrhea during which two biopsies showed proliferating endometrium 
with dysplasia and one showed hypoplasia. Then the patient began to flow again at 
regular twenty-eight- to thirty-day intervals. Just before the fourth of these periods 
a biopsy showed typical secretory endometrium as did tliree more biopsies taken 
before succeeding periods. Apparently this patient, after an anovulatory interval 
of ten months, during part of which she was amenorrheic as well, suddenly com- 
menced to ovulate again. 

Case 3. — Mrs, P. (137-278), who complained of periods of amenorrhea, showed 
evidence of anovulation and later proved she ovulated, once by biopsy and after that 
by becoming pregnant. The first biopsy was taken on the day she commenced to 
flow, after more than two months of amenorrhea, and showed late proliferative 
endometrium. Again she flowed two days after a biopsy showing late proliferative 
endometrium and twenty-nine days from the previous flow. Before the next biopsy 
was taken the patient had ovulated, for the endometrium obtained W’as charac- 
teristic of the fifth day of progestin influence and the menstrual flow followed in 
six days. Before the next catamenia the patient became pregnant. 


DISCUSSION 

The normal menstrual cycle of adult fertile human females is mani- 
fested in the uterine endometrium by a series of progressive changes 
culminating in the menstrual flow. These changes fall into two phases 
which correspond with ovarian endocrine activity: first, the prolifera- 
tive stage under the stimulus of the estrogenic substances of the ripening 
follicle; second, the secretory stage characterized liy glandular altera- 
tions and possibly secretion, and by stromal and vascular mutation 
under the stimulus of both the estrogenic and progestational principles 
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of the corpus luteum. In such a cycle, then, bleeding occurs from an 
endometrium built up under the stimulus of follicular hormones and 
subsequently modified by the hormones of the corpus luteum. 

During the past decade, evidence has been accumulating from many 
sources that bleeding of such a character and duration as to be clinically 
indistinguishable from normal menstruation may occur from a non- 
secretory endometrium. Furthermore, the process of tissue destruction 
which eventuates in this form of uterine bleeding is not dissimilar to 
that which causes the shedding or deciduation of the normal predeeidua,® 
Whatever the factors are which normally regulate the onset of the 
menstrual flow, it appears that the presence of the corpus luteum and 
•with it the corresponding secretory or progestational transformation of 
the endometrium is not essential. Menstruation ■v\dthout preceding O'vula- 
tion is probably a frequent occurrence at puberty, at the menopause, and 
in the post-partum period, and apparently not infrequent among 
sterility patients during the childbearing age. 

The first suggestion of ano’^mlatory menstruation came from Heape^^ 
(1894; 1897) even before the time of ovulation was laiovm at all. Heape 
collected menstruating uteri of Semnopithecus and Ilacacus rhesus 
monkeys and observed that very few of them were accompanied by 
ovaries which contained corpora lutea. Van Herwerden^® (1905) re- 
ported observations on 87 Java Macacques among which two types of 
menstruating uteri were found: one mth a narrow mucosa, resting 
glands and poorly developed vessels with which no corpus luteum was 
associated and a second type, ■snth swollen mucosa, secreting glands and 
thick-waUed vessels associated ■with a corpus luteum. This author 
postulated a breeding season during which menstruation was preceded by 
o-ralation and a resting season when cyclical menstruation continued in 
the absence of ovulation. 

The normal occurrence of anovulatory menstrual cycles in monkeys 
out of breeding season was firmly established by the work of several 
investigators in this country many years later. Corner^ (1927), over 
a five-year period, found by repeated laparotomies and autopsies upon 
young mature female Macacus rhesus monlceys that menstruation oc- 
curred frequently when no corpus luteum could be discovered. However, 
he did conclude that when o\ailation occurred in the monkey, the follow- 
ing menstruation seemed to come at a regular interval, about twelve to 
fourteen days. He described two types of bleeding endometrium, one 
showing proliferation only and the other proge.stational changes. Corner 
also cites isolated ease.s, including one observed by himself, of young 
women Iniown to have had recent cyclic menstruation who were autopsied 
after death due to other causes and in -whom no evidence of recent corpus 
luteum formation was found. 

At this time, Allen’® (1927) ob-served by correlating the number of 
regressing corpora lutea present with the preceding instances of men- 
struation in five monkeys, that o-vuilation occurred in less than 50 per 
cent of the cycles. Allen also found that menstruation occurred upon 
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the cessation of injections of lipoid extracts of ovarian tissue into 
spayed animals after a certain degree of groudh had been induced by 
the injected hormone. 

The overwhelming evidence of Hartman^® (1932) definitely established 
anovulatory- menstruation in the Macdcus rhesus. He observed by 
numerous methods several hundred proved cases of menstruation without 
preceding o^mlation and showed that in the monkey, ovulatory and non- 
ovulatory cycles were followed by approximately the same amount of 
bleeding. 

The problem of ano%mlatory menstruation in the human female is a 
much more difficult one to investigate and conclusions dravui from com- 
parisons with the other primates are not easy to evaluate. Novak^" 
in 1930 raised the question as to Avhether certain pathologic forms of 
hemorrhage in the human being which may still retain a certain 
periodicity are not to be looked upon as analogues of menstruation ■with- 
out ovulation in the monlcey. These instances of bleeding when ovula- 
tion does not occur, and in which there is almost always a characteristic 
hj’perplastic nonseeretory tjqie of endometrium, may be, he thought, 
instances of an occurrence which may not be infrequent, Novak pro- 
posed that dysfunctional uterine bleeding, seen so characteristically 
at puberty and the menopause, is to be considered as reversion to the 
follicular type of sex cycle seen in most of the lower animals, including 
some monkeys. 

By 1934 Novak^® was ready to assert beyond dispute that ano'vulatory 
menstruation occurs in some women. He says: “Functional menor- 
rhagia, at times not very excessive, is characteristically associated ■with 
an anowlatory mechanism and undoubtedly it occurs in some cases in 
which the menstrual flow is within normal hmits.’’ Novak believes 
that the proportion of ano\mlatory cycles in normally menstruating 
women is very small but that in unexplainable cases of sterility it may 
be very high. 

Experimental hormone injections by various Avorkers have contributed 
materially to this problem. Following the preceding demonstrations of 
Clauberg^® and Kaufmann,-^ those of Werner and Collier^^ (1933) are 
very significant. In four Avomen shoAAong endometrial atrophy folloAving 
bilateral oophorectomy, large doses of theelin resulted in hjqperplasia 
of the endometrium and repeated floAv from the nonseeretory endo- 
metrium. All four patients bled during tlie injections and three, after 
the injections AAmre stopped. Their bleeding aa^s qualitatively indis- 
tinguishable from menstruation in normal AA^omen, though there was 
quantitatively less loss of tissue. The patients are also said to have 
experienced the symptomatology of menstruation. In these cases the 
absence of corpus lutemn effect cannot be doubted. One of us® obtained 
similar results AAuth two intact women whose ovaries were quite inactive. 

Bartehnez® (1933) examined AAuth great care a number of menstruating 
uteri obtained at operation. He found that Amrious portions of the 
uterus respond differently to hormonal stimuli, a fact which we believe 
may account for many of the discrepancies found in reports upon 
endometrial specimens. As pointed out by Rock and Bartlett® (1937), 
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specimens taken from the mucosa high on the anterior or posterior wall 
of the fundus most consistently show the characteristic cytologic changes. 
Bartelmez concludes that the only invariable endometrial changes ob- 
served during menstruation are vascular. In his series he considers that 
he has one ease with all the necessary data to prove anovulatory men- 
struation and four which suggest it. 

Mazer and Ziserman’^® (1932) reported a series of 41 functionally 
sterile women subjected to premenstrual curettage among whom 24 
showed a ‘‘non-nidatory” endometrium indicating defective luteiniza- 
tion or total absence of a corpus luteum. In our larger series of barren 
women so high a percentage was not found. 

Anspach and Hoffman^^ in 1934 reported on 42 cases of apparently 
normal menstruation, 9 of which showed endometrium of the ''interval,” 
"hyperplastic,” or "atrophic” variety, an incidence of over 20 per cent 
anovulatory menstruation, which again is a much higher percentage than 
was found in our series. 

In contrast to these reports is that of the English investigator Shaw^^ 
(1934) who believes that it is probably very exceptional to find no cor- 
pora lutea in the ovaries of women who have menstruated regularly. 
He examined 30 specimens between the fourteenth and twenty-eighth 
days of the cycle and found them all to show secretory endometrium. 
He concludes that cyclical uterine bleeding is accompanied by ovulation 
and that bleeding independent of ovulation should be looked upon as so 
definitely pathologic, as not to be dignified with the term "menstrua- 
tion. ’ ’ 

Another English observer, Jeffcoate^® (1935), in a series of 63 speci- 
mens from uteri obtained at operation between the twenty-first and the 
twenty-eighth day after the last period, in infertile subjects with regular 
cycles, found 16 which showed no evidence of luteal infiuence. This in- 
dicates an incidence, again, of 25 per cent ano\ailatory menstruation 
among sterility patients, a figure far in excess of our findings. In Jeff- 
coate’s specimens, of course, the actual date of the following menstrua- 
tion was not obtainable : a significant criticism which applies to all the 
cases in which specimens were obtained from extirpated uteri. Jeff- 
eoate also examined by curettage the endometrium of 21 women who 
were supposedly in the premenstrual or menstrual period and found that 
10 (or 48 per cent !) showed no sign of secretory aetivitj''. Because of the 
lmo^vn variability of the preo\Tilatory phase, this finding alone cannot 
be considered evidence of anovulatory menstruation. 

In 1935, Bland, First and Goldstein^® in this country reported the 
following re.sults upon premenstrual curettage of 50 regularly men- 
struating sterile women ; Premenstrual endometrium, 23 ; interval en- 
dometrium, 15 ; hypertrophic endometrium, 9 ; ati’ophic endometrium, 3. 
In other words, less than 50 per cent of this series showed endometrial 
emdence of corpus luteum activity. They state that in the eases of 
interval, hypei’plastic or atrophic endometrium, "should fertilization 
occur the endometrium is not prepared to retain the embryo, and 
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abortion inevitablj^ results.” We do not believe that in these cases 
fertilization is even possible, for Yuthout the premenstrual changes in 
the endometrium, the release of a fertilizable oiuim must be considered 
most unlikely. 

The most recent series of eases reported is that of Mazer, Israel and 
Kacher.-' They found that 19 out of 65 selected functionally sterile 
■\vomen showed no evidence of the secretoiy phase in uterine curettings 
taken one to six days before tlie expected menstrual flow, from whicli 
they conclude tliat “cyclic uterine bleeding, elinicallj’' indistinguishable 
from normal menstruation, from an endometrium totally lacldng the 
usual secretory changes, occurs in 30 per cent of sterile women who 
present no abnormality.” These authors prefer the term “pseudo- 
menstruation” to “ano^n,llatory menstruation” when the diagnosis is 
based on endometrial findings alone since they believe that ano\aTlation 
cannot be proved witiiout concomitant stud.y of tlie ovaries. We, how- 
ever, have assumed that the presence or absence of secretory endo- 
metrium in the suction biops.y indicates the presence or absence of a 
functioning corpus luteum. Again as with the figures of IMazer and 
Ziserman,^** of Anspach and Hoffman,-^ of Jeffcoate,-® and of Bland, 
First and Goldstein,-® we fail to find so high a percentage of cases of 
ano'VTilatory menstruation. 

SUJULVRY AND CONCLUSIONS 

1. Endometrial biopsies obtained by the small suction curette provide 
a useful and adequate means for determining the occurrence or failure 
of o^u.Ilation. 

2. The diagnosis^^upvulatory inenstruation, should be distinguished 
from that of intermittent "alid~irregular bleeding, better termed metror- 
rhagia. 

3. In a series of 392 women complaining of sterility, about whom ade- 
quate information was available, 9.1 per cent showed evidence of at least 
occasional anovulatory menstruation. 

4. About 4 per cent of sterility patients may be considered habitually 
anovulatoiy, because, for at least several months, they exhibit regular 
menstrual flow which is clinically indistinguishable from normal men- 
struation, but which comes from a proliferating or a hjqioplastie endo- 
metrium. 

5. Patients who usually flow regularly from a normal secretory endo- 
metrium may occasionally flow from a persisting proliferative endo- 
mietrium. 

6. Sterility patients with a histoiy of menstrual irregularities, even 
though flowing normally at the time of examination, should arouse 
suspicion of anovulatory menstruation since such a failure of ovulation 
is three, to nine times more frequent among these patients, than among 
those whose menstrual history is normal. 

7. Anovulation and amenorrhea are commonly coexistent. Anovula- 
tion and regular or slightly irregular menstruation are occasionally co- 



12 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


existent. Ovulation infrequently occurs in patients who are habitually 
amenorrheic. 

8. A brief review of the literature on anovulatory menstruation is 
presented. 
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THE DEGREE OP NORI\IAL MENSTRUAL IRREGULARITY^' 

An Analysis of 20,000 Calendar Records From 1,500 Individuals 

Leslie B. Arey, Ph.D., Sc.D., Chicago, III. 

(From the Department of Anatomy, Northwestern University Medical School) 

I T IS a traditional medical teaching that women usually exliibit a 
regularly spaced menstrual rhythm. That this belief still reflects ac- 
curately the opinions of many obstetric and gynecologic authorities is 
shown by their published statements. Representative lists of such text- 
book references have been given by Flulnnann (1934) and by Gunn and 
others (1937) ; it would be easy to extend these citations. Moreover, one 
is safe in asserting that it is the custom, both in better hospitals and 
private practices, to assume the noi*mality of menstrual regularity as 
the basis of clinical questioning for case history purposes. 

The commonest source of information from which judgments con- 
cerning menstrual periodicity have been derived is the hospital case 
record. As typical examples may be cited the extensive compilations 
by >Sanes (1916) in this country, Nakagawa (3931) in Japan, Kennedy 

•Contribution No. 21.'>. Acknowledgment ks due .several perKon.s who h.ave flup- 
pUed information to furtlier the completion of thi.s report. Drs. E. Alien, C. F. 
FluhmaTin, J. Ij. Kinp, L. J. I>atz, J. P, Pratt, and 3VI. C. Shele.^ny.ak liave cooperated 
by .sending- miscellanoou.s, supplementary dat.a to clarify and extend their publlslied 
accounts of proup studies. 
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(1933) in Scotland, and Hajek (1933) in Czechoslovakia. Character- 
istic of this kind of inqnirj^ is the conclusion of Nakagawa that 97 per 
cent, of this group of 2,080 selected women menstruated regularl}^, or that 
of Kennedy who credits 75 per cent of 9,768 patients -with ha^dng a 
regular twenty-eight-day cj^'cle. The uncritical attitude customarily ex- 
hibited on these matters is well illustrated bj’- Knaus (1934), who, bent on 
doing a bit of special pleading for his “safe period,” explains away 
Kennedy’s high (sic!) percentage of irregularly menstruating women 
on the basis of the group being drawn from gynecologic patients and not 
from a normal, healthy population. It is also Knaus who ' was irked 
by Praenkel’s well-lmown paradox concerning the irregularity of the 
menstruating woman (“Das einzig Eegehnassige an der Regel ist ihre 
Unregelmassigkeit”) into stating that he was “not prepared to settle 
this veiy important question in quite such an airj'’ fashion without any 
foundation of fact ’ ’ ; ■whereuiion he proceeded unquestioning!}’' to 
accept, as the foundation stone of his theor}^, tabulations from routine 
hospital histories ! 

Historically fundamental to a popular belief in a regular twenty-eight- 
day cycle is the world-wide tradition of lunar influence. This super- 
stition has been fostered through the influence of Arrhenius (1898) and 
has been credited b.y De Lee (1934) and others. However, Gunn, Jenldn 
and Gunn (1937), using reliable menstrual data, find no , ■justification for 
associating the date or rhythm of menstruation with lunar phenomena ; 
they are also able to show how Arrhenius reached his conclusions 
through the use of wholly unreliable data. In addition, it is now 
sufficiently established that an abetting factor that has done much to 
confuse the true picture of menstrual periodicity is the utter unre- 
liability of woman’s unaided memory in these matters. Her testimony 
may not even be consistent on different occasions of questioning (Sanes, 
1916). Moreover, even if woman’s memory concerning her own men- 
strual history were trustworthy, the mere method of approach by which 
menstrual histories are customarily obtained for clinical records would 
still load the scales against the truth; the questioner .suggests by im- 
plication the “normal” reply expected ; the patient senses that any other 
answer will mark her as atypical, and so reacts instinctively in a pro- 
tective manner; the easiest way for her to avoid further discussion of an 
often embarrassing and seemingly inconsequential topic is to give the 
answer suggested, and especially so since “regularity” is entirely a 
relative measure that depends upon personal standards of interpreta- 
tion. 

For these reasons the analysis of accumulated hospital records is fruit- 
less, while the numerous publislied articles dealing with menstrual 
periodicity, which have been based on these records, are -uithout value. 
Only data taken from actual calendar records of women who are in- 
terested and responsible (or otherwise are adequately supervi.sed) are 
acceptable for serious consideration. Fortunately there is a limited 
number of .studies, published mostly within recent years, which make 
available the lengths of consecutive menstrual cycles as recorded by 
selected women over different periods of time. The general trust- 
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worthiness of these data has been reasonably safeguarded by various 
means and it is believed they are, on the whole, as accurate as may 
well be expected under such circumstances. It is the purpose of the 
present article to select and assemble these data, to subject them to 
statistical methods of analysis, and to reinterpret them both as individual 
studies and as a composite group. In this way it seems possible to bring 
to a conclusion certain fundamental inquiries regarding menstrual 
periodicity. This does not implj’- that the further collection of menstrual 
data is not badly needed. On the contrary, it merely signifies that the 
time has come to close certain of the simpler problems whose answers 
are sufficiently at hand and to direct future energies into resolving those 
other features of the menstrual function on which exact information is 
still lacking. For example, rather than to collect further quantities of 
short records, it will be far more profitable to seek out long-term men- 
strual histories and subject them to analysis. Richards (1935) and 
Hartman (1936 ; 1937) have already made a start in this direction, while 
the present writer will soon contribute also to this phase of the menstrual 
problem. 

Some of the published menstrual data present the detailed records of 
the actual participants; other sets of data conceal this individual in- 
formation and, instead, combine the cycles of all participants into one 
group. In a corresponding manner, the conclusions given sometimes 
represent generalizations dravui from individual records and averages, 
while in other instances the massed cycles of all indmduals have been 
treated as though emanating from a mj^thical “average woman.” On 
the whole, the former treatment is more exact and instructive, although 
certain valuable facts, as well, do come out of merged data. As a prac- 
tical matter it has been necessary, in every instance but two, to accept 
the data as printed and to make the best of them in that form. 

THE DISTRIBUTION FREQUENCY OF MENSTRUAL CYCLES 

Some worth-while information can be gained by arranging the data 
to show the distribution frequency of all the cycle lengths encountered. 
In Table I this has been done for nine studies on adults and one on 
pubertal girls. All tliese sulijects Avere Avhite inhabitants of the nortli 
temperate zone; further details pertaining to the several sets of data 
are listed in Table III, but here it is only necessary to state that the 
participants were all supposedly healthy, or at least ivithout conflicting 
pelvic disease. As may be seen, the modes for the several adult gi-oups 
are divided evenly over 27, 28, and 29 days; the grand mode, both for 
adult women and for girls, is set at 28 da 3 ^s.* In the adults this value 
is clearly established, Avhile for pubertal girls there is little supremacy of 
28 days over 26, 27, and 29 days. Although the recorded cycle lengths 

'In contr.T.st to the; fnct.s cmboiliecl in Toble I it is criliBlitenlnfr to comp.-ire tlie 
recent conclusions of Hajek (1933) who relied upon tlie verbal testimony of 1,480 
women as recortled in ca.se histories at the polyclinic at Prapuc. Ho credits 82 
per cent as bcinp- •‘roBular.’’ Of the whole number 50.7 per cent reported a 28-day 
cvelo, while only 0.0 per cent and 0.00 per cent claimed 27- and 29-day cycles, respec- 
tivclv. The neploct of 27 .and 29 day.s in these histories shows how small is the 
reliance that c.an be placed on the details of histories given from memory. 



Table I, Distribution Prequenc's, According to Length, of 5,322 Menstrual Cycles Experienced by 485 Adult White Women, and 
3,140 Cycles Experienced by 100 Pubert^vl Girls. The, Modal Values Are Indicated by Italics 


ARBT : DEGREE OP NORMAL MENSTRUAL IRREGULARITY 


15 




16 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


of the adult women run from H to OAmr 100 days,^' most of the entries 
lie between 25 and 31 days. The greater variability shoAvn by pubertal 
girls, before the menstrual function has been smoothly established, is not 
unexpected. 

It is instructive to compare some similar data on Japanese women as combined 
from studies by Obata (Ogino, 1934) on 959 students (number of cycles not given), 
by Ogino (1932; 1934) on 694 healthy multipara (883 cycles), and by a woman’s 
journal (Fujin-Koron; Ogino, 1934) which collected 1,665 cycles (number of subjects 
not given). For this gi’oup two of the component curves have a 31-day mode while 
the remaining mode is at 32 days. The combined data show a mode of 31 days. 
The majority of entries are within the limits of 27 and 34 days. 

Table I does not support the existence of favored subordinate types of cycle 
length {e.g., 14-, 21-, 35-, 42-day), as have so long been described and even credited 
by recent authorities {e.g., Novak, i922).t It contrasts sharply with Kennedy’s 
(1933) conclusions, drawn from the verbal testimony entered in 10,000 hospital 
records, in which these seven-day stages are strongly stressed. Yet in the combined 
Japanese data it is of interest to. find that at weekly intervals of 21, 28, 36, and 
42 days there are slight elevations which disturb the otherwise even distribution. 
This is chiefly caused by corresponding irregularities in Ogino ’s curve on multipara. 
Such occurrences at regular weekly intervals could not appear fortuitously; either 
they are real features of the menstrual phenomenon in these women or they are due 
to bias or error on the part of those furnishing the data. The fact that the curve 
for white women, known to be carefully collected, shows no similar tendencies and 
that the other two component Japanese curves largely lack tliis feature make one 
suspicious that such r]i 3 i;hmic disturbances in tliis instance are without real signif- 
icance. They could easil.v result from the inclusion of records which tend to approxi- 
mate round numbers in terms of the nearest week. An inquirj' conducted on 6,000 
school girls by the London Association of the Medical Women’s Federation (1930) 
shows the predilection for whole weeks resulting from oral testimony. Similar 
tendencies appear in hospital records, as is shown by the figures of Nakagawa (1930), 
Hajek (1933) and Kennedy (1933). 

Another Avay of handling the distribution frequency is to use the mean 
or modal cycle length characteristic of each person involved. This has 
the advantage of showing the distribution according to individual per- 
formance rather than as massed data in which individual peculiarities 
are lost. In many respects the modes would seem to be the more signif- 
icant of the two. Practically, however, the data available for analysis 
are often too limited to show a reliable mode that can be taken as truly 
characteristic. 

Of the several studies listed in Table I, those of Pratt and others (1929), Allen 
(1933), and Scipiades (1935) lack the information necessary for establishing in- 
dividual modes. For the remaining sets of data, the group modes, expressing the 
greatest frequencj" of the individual modes, can be listed as follows: King (1933), 
27 daj-s; Latz and Eeiner (1937), 27 daj's; Issmer (1889), 28 daj's; Latz and 
Reiner (1935), 28 daj's; Fluhmann (1934), 29 daj’s; Engle and iShelesnj-ak (1934), 
29 days. It is interesting that, except for the group of pubertal girls, these modes 
duplicate tho.=e for the mass distribution of cj'cles as sliown in Table I. 

•Tliorc .arc only a few scatterinK- entric.s below 20 and .above ~t0 day.s, except for 
.">5 cntric.s from Fliihmann’.s (1931) group of nur.ses. Perhaps Allen’s (1933) data 
for nur.ses would al.so have been well repre.sentcd In these extreme cycle lengths had 
the information not been lost (footnote t. Table lA’’). It I.s a que.stIon whether some of 
thc.«c long Intervals should not be considered amenorrheal and hence be excluded from 
normal course.-.-, oven though Kluhmann tried to eliminate abnormal .subJecLs (p, 22). 

tPap.anicolaou (1933) and Gunn (1937) have cited various writers who advocate 
the existence of menstrual types based on multiple.s of seven day.s. Papanicolaou, 
himself, holds for a rarer 21-dav cycle, which Is n fundamental mammalian tj’po, 
and a commoner, longer cycle (usually 28 days) whieh Includes a double uterjne 
cycle. 
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Tile distribution according to the mean cycle length of individuals is presented in 
Table II. This information was obtainable from eight groups of adults and one 
group of pubertal girls. As Avith the distribution of modes, just discussed, this 
style of tabulation permits the menstrual tempo of individuals to show as entities. 
In five of eight groups where direct comparisons can be made with Table I there is 
a shifting of the group modal values; yet the decisiveness of the grand mode for 
the combined groups is changed but little. The grand mode of the means of all 
adults is 27 days, while the corresponding grand mode of the pubertal group is 
shared by 30 and 31 days. Again, any evidence for favored types, spaced at weekly 
intervals, is lacking and the distribution curve throughout approximates the even 
form customarily considered normal. 

DETAILED ANALYSIS OF GROUP DATA 

The distribution curves, sliovoi in Tables I and II, theoretically might 
be produced either by closely spaced, individual records which are highly 
regular or by overlapping records of considerable individual variability. 
In order to ascertain which possibility is correct one must scrutinize in- 
dividual records, accurately kept. Yet it is remarkable how few of these 
have been collected until recently. Scientific curiosity was quick to 
invade almost every aspect of human behavior, yet it long neglected this 
most obvious one. Menstrual regularity has been so thoroughly assumed 
that only a few persons have ever thought it worth while to gather 
reliable information through the medium of actual calendar records. 
All of the contributions of this sort which I have been able to discover 
are reviewed in the paragraphs which follow. In order to make the 
several studies more easily compared, some of their general data have 
been assembled as Table III. This tabulation, like those which follow it, 
has been prepared bj'' working over the raw data of the original papers 
and adding, where possible, other desirable information obtained through 
correspondence vdtli the authors. In this way the data have been cor- 
rected and altered in some instances, Avhile in others they have been 
made more complete than the original publications show. Some apparent 
disagreements with the original publications are due to errors which 
exist in those communications but which have now been eliminated. The 
following notes supplement Table III by presenting certain information, 
mostly of a general nature, not amenable to tabulation. 

The factual attack on the problem of menstrual regularity is not ah 
together new. 

As long ago as 1889 Poster reported on 56 New York women, 20 of whom had 
at some time been pregnant, under liis observation for various affections. Having 
included only those whose ailments were not accompanied by disordered menstrua- 
tion, he obtained calendar records of 5 to 18 periods from each participant. The 
cycles ranged from 16 to 46 days in length. One patient reported perfect regularity 
throughout her period of observation, but the length of this span was not given. 
The cycles of the remainder shoAved a maximum variation of 1 to 18 days from a 
28-day norm, although whether this departure was from the group mean or from an 
arbitrary 28-day standard is not now determinable. It is interesting to read the 
discussion wliich followed the presentation of this report; several clinicians main- 
tained that such widespread irregularity must have been due to pathologic condi- 
tions. Even today, nearly fifty years later, similar comments are being made on 
similar occasions! 

In the same year Issmer (1889) in his noteAvorthy contribution on the duration 
of pregnancy included the menstrual records of 12 Bavarian housewives for ten 
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months preceding pregnancy. The shortest cycle was 20 days and the longest 40 days, 
while no person was regular in the menstrual function. The maximal departures 
from individual means ranged from 2 to 12 days. 

These two reports should have opened the eyes of physicians to the desirability 
of collecting additional information, but they were without appreciable effect and the 
time-honored faith in normal menstrual regularity continued to dominate clinical 
thought. Hence one must pass over an interval of some forty years before the next 
serious contribution appeared. This study was made by King (1926; 1933), but 
before considering her investigations in detail it may be simpler to continue with 
some other reports made on women drawn from the general population. 

Somewhat comparable to Foster’s original material was a heterogeneous group 
observed by Geist (1930). His brief report covers 200 women who hept records for 
one year. Most of these were patients, who, thongh not actually ill or suffering from 
pelvic disease, were under observation for various reasons. Those women who had 
previously declared their periods occurred on a specific day found themselves in error. 
‘'In most instances, however, there were variations . . . from five days before the 
accepted time to ten days after, and this variation occurred almost as frequently 
as would the so-called normal cycle.” In a few individuals 28-day periods were 
experienced for nine of the twelve months and in some others there was extreme 
irregularity for six to seven months and then suddenly a return to a 28-day cycle 
for the rest of the year. No other details are given in this report, and, unfortunately, 
attempts to supplement these meager facts through correspondence have been un- 
successful; for these reasons it is not possible to include Geist ’s results in Table III 
or to consider them further for detailed analysis. 

Two other sets of data drawn from the general population have recently been 
published by Latz and Reiner (1935; 1937). Included are 2,449 cycles which 202 
women from various parts of the United States and Canada had recorded on 
calendars and sent these authors in the hope of establishing their ovulatory rhythm. 
Although unsupervised, it would seem that the purpose (contraception by the 
“natural method”) for which the data were collected should have been a sufficient 
incentive to insure accuracy. Yet to a certain degree these records are selective and 
show a greater regularity than the average; especially do women who are so irregular 
that they feel they cannot use the method, fail to submit their records (private 
communication). In any event, the cycle lengths given range from 15 to 101 day.s, 
no record is regular, and the maximum departures from individual means vary 
from 1 day* to 53 days. In numerous instances notations of illness (including 
colds), fright, abortion, mental stress, physical strain, change of climate, etc., are 
recorded as accompanying unusually long or short cycles. If these cycles are re- 
moved as atypical, as Latz believes they should be (private communication), then the 
regularity increases appreciably. Latz and Reiner conclude that 90 per cent of 
women show a range of variation not exceeding eight days and that 80 per cent of 
all women menstruate regularly enough to make safe use of the Ogino-Enaus 
sterile period. Bartelmez (1937) has commented on the 1935 publication as follows: 

. . . “by excluding all relatively long or short cycles which could possibly be at- 
tributed to external influences like emotional upsets, infections, etc., and by an in- 
genious method of grouping his cases, [Latz] endeavors to minimize the extensive 
variability observed.” 

Part of King’s (1933) study, already mentioned, was devoted to a report on 21 
women engaged in industry at Rochester, N. Y., and Baltimore, Marjdand. A total 
of IGl recorded cycles was collected, but difficulty was encountered with these 
women in maintaining a sustained interest in the keeping of proper records; this 
is shown by the fact that 11 individuals supidied not more than five cycles each. 
None was regular. The maximum departures from individual means ranged from 
one day (only five cycles recorded) to 2G days. Considering the small number of 
cycles per person, the variability shown is considerable. 

•One cxcfptfonal record sliows 9 out of 11 cycles as 28 days lon^ and the other 
two as ”7 davs. TJic subject had been mentally deranged some years before ; hence 
one wonders 'at the trustworthiness of this sequence even tliough it Is pos.sible to 
And .segments of long-tcnn menstrual records tliat approach this one in uniformity. 
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The other homogeneous gi-oup of women studied by King (1926j 1933) consisted 
of 33 Baltimore college undergraduates, graduate students, and instructors who sup- 
plied information concerning 716 cycles. The range of cycle lengths extended from 
18 to 53 days and no individual was regular in any true sense over her respective ob- 
servation period. The maximum variations from individual means varied from 
2 to 20 days. 

On the whole, the younger members (17 to 19 years) listed in King’s tables 
show definitely more erratic records than do the older women. A greater variability 
in adolescents, before the rhj’thm is well established, has been mentioned by various 
writers, yet the exact degree of such variability remained unlmown until Engle 
and Shelesnyak (1934) recently investigated this matter. They have published data 
obtained from 100 pubertal girls of a Jewish orphanage under conditions which 
should guarantee the accuracy of the records. At least 20 periods were obtained 
from each girl. The range in length of all cycles varied from 7 to 256 days, and 
the individual variability was high, as well. Although 28 days is the mode of aU the 
cycles as a group, it is actually modal for only eight of the hundred individuals. 
Irregularity was found to decrease as menstrual experience increased. At the end 
of the first 20-24 cycles (mean terminal age, 15.5 years) the average standard 
deviation from the individual means was ±20 days. Thereafter, there was a progres- 
sive trend toward regularity; for example, when 40 to 44 cycles had been experienced 
(average terminal age, 16.4 years) the standard deviation for the total period since 
menarche was reduced to ±10 days. Ball (Hartman, 1936) also found a great ir- 
regularity in a study of adolescent girls at a state school near Baltimore. Hartman 
(1936) has emphasized this matter in an interesting and significant way by publish- 
ing beneath Ball’s distribution diagram a second diagram, based on adolescent 
monkeys, which is strikingly similar. 

Another study limited to college students (of philosophy and medicine), resident 
in university buildings, has been made by Scipiades (1935) at Budapest. Fifty 
women furnished data for eight months. Ko person was found to be regular; the 
extreme conditions are shown by two individuals who maintained their means in 43 
per cent of their recorded periods and 38 women who on no occasion experienced their 
means. 

It is possible that clinical patients, such as those previously mentioned, 
do not present ideal material for menstrual study, yet it must be ad- 
mitted that their variability is no greater than in the college type just 
described. More pertinent are the objections which have been advanced 
against the representative nature of certain menstrual data obtained 
from nurses’ training schools. This is because it is held as a well- 
recognized fact that a nurse’s mode of life is conducive to marked 
menstrual irregularities and even to indefinite periods of amenorrhea. 

Not admitting the validity of this criticism, Allen (1933) studied a group of 
student nurses at Chicago. The individuals were imselected, but detailed considera- 
tion may be limited to 110 whose 1,291 cycles were said to have been strictly con- 
trolled through a diligent, personal check-up prosecuted by the supervising nurse 
at the time of each expected monthly report. No subject proved to be actually 
regular, one in four was “absolutely irregular,” while the extremes of cycle length 
ranged from 13 to 84 days. The six detailed, individual records which Allen gives 
as typical samples show great irregularity. It is of interest that 87 nurses, who 
at the beginning believed in their perfect regularity, actually were marked irregular. 
Fifty-three recognized that they were somewhat irregular but were astonished by 
the degree of irregularity brought to light. 

More fully presented were the results furnished by Fluhmaim (1934) on 76 Cali- 
fornia student nurses. It is possible that these subjects were better selected than 
Allen’s, inasmuch as an elimination- was made of individuals who were adjudged to 
show signs of menstrual disturbances due to the influence of their changed environ- 
ment. A total of 747 cycles was collected over a period ranging from 6 to 13 
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months. The cycles varied from 11 to over 144 days in length, but 97 per cent 
of them were between 18 and 42 days long. The total spread was definitely more 
divergent than the corresponding values in Allen’s series. Only five women kept 
within a five-day range between their shortest and longest cycles. Perhaps the 
relative youth of these nurses conspired with an occupational influence to produce 
this seemingly excessive irregularity. 

Less homogeneous is a group of 50 nurses and oflSce workers at Detroit who 
furnished 299 cycles, as described by Pratt and his associates (1929). At the start 
all considered they had regular periodicity. Yet when the records were finally 
disclosed, each was astonished at finding lierself to have been in error. This group 
unfortunately consists of a mixture of adolescents and adults. Since the original 
records were not preserved it is not possible now to state what the distribution ac- 
cording to age actually was. In a letter. Dr. Pratt has written as follows: ’‘None 

Table IV. Detailed Data Pertaining to 8,812 Menstrual Cycles Furnished by 
644 WoJiEN AND Girls. All the Cycles op Each Group Were Combined and 
Treated as if Belonging to a Single Individual 
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1. Poster, 1889 

•••• 

28.0t 



MM 


■PW 

2. Issmer, 1889 

28 

27,8 

2.09 

2.93 


10.54 


3. Latz and 

28 

28.4 

2.34 1 

3.27 


11.51 


Eeiner, 1935 

4. Latz and 

27 

27.3 

2.21 

3.65 

0.05 

13.37 

0.17 

Eeiner, 1937 

5. King, 1983 

27 

29.1 

3.13 

5.46 

0.21 

38.77 

0.71 

6. King, 1926: 

27 

27.7 

2.59 

3.68 

0.07 

13.29 

0.23 

1933 








7. Scipiades, 

29 

30.2 

3.42 

7.17 

0.19 

23.74 

0.63 

1935 








8. Pratt, et al., 1 

28 

20.G 

2.22 

2.81 ! 

0.08 

10.56 

0.29 

1929 








9. Allen, 1933 1 

29 

28.2 

2.89 

3.77 

0.08 

13.37 


10. Plulimann, 

29 

30.4 

5.83 

11.58 

0.20 

38.09 


1934 








11. Engle and 

28 

33.9 

10.48 

13.80 

0.10 

34.83 

0.30 

Slielesnyak, 

1934 








1-10. Means for 

i 

28.4 

2.97 

4.92 

0.12 

17.03 

0.39 

adult.s 








11. Means for pu- 

28 

33.9 

10.48 

11.80 

0.10 

34.83 

0.30 

bertal girls 









*In calculating the average devJation.s. the mean cycle length of each group wa.s 
reduced to the nearest whole number (e.g., 27.5-28.-1 was considered to be 28). 

tit is impossible to decide what Foster meant by a 28-day mean ; perhaps ills 
statements merely refer to the 28-day standard so thoroughly assumed .at that time. 
Hence the percont.agcs in the tlr.st three columns of Table VI are given with reference 
to this 28-day average, whatever it may imply. 

tSoma error Jutfi crept into Allen'.s work. Although 1,291 accurate perio<is were 
collected, only .511 (ranging from 17 to -10 days) were actually summarized in his 
Table Ilf. It is obvious tli.-it the ones omitted from tl)e ends of his series, whlcli 
actually extended from 1.1 to 81 days, can account for but few of the missing 
780 entries. In a personal communlcjition Dr. Allen suggests that many of the original 
slips may never h.ave been recorded on the perrn.anent record and this loss w.as 
not detected .subsequently. He believes from memory that the entries In his T.abic III 
are repre.sentative and it is these data that have been used for the details entered 
In Tables IV to VI of the present report. One can calcul.atc proportionately that 
the.se 511 cj-cle.s were dr.awn from about -14 nurses. On the other liand. the more 
general data of the present Table HI pertain to the full group of 110. 
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of the records included first menstruations. Most of the records were taken between 
the ages of 16 and 25.” But since marked irregularity is a characteristic of the 
adolescent and is still pronounced at the nineteenth year (Table VII), one would ex- 
pect part of the results to be as they are. The really significant feature, however 
which gives this report value, is that all participants, regardless of age, were ir- 
regular. 

The mo^t recent publication on menstrual periodicity is by Gunn, Jenkin and 
Gunn (193 1 ) . This is the fullest and most careful investigation yet conducted on 
adults. A large number of British women (mostly of the professional classes) volun- 
teered to mail record cards, month by month, showing the onset date of each mensis. 
The collection of data continued for one year. A total of 479 women provided in- 
formation that can be considered reasonably reliable and 291 others furnished less 
complete data. The tj-pical ditlerence between the shortest and longest cycle is 
considered to be eight or nine days; in 30 per cent of the women it was over 13 
days; in no case was it loss than two to three days. The authors conclude: “The 
very regular case is either an absolute myth, or it is so rare as to be a medical 
curiosity. ’ ’ 

The details tvhich have lieen extracted and computed from these 
several investigations are presented in Tables IV, V, and VI. It should 
be noted that many of the items listed do not exist in the original P^- 

Table V. Detailed Data Pertaining to More Than 13,500 Menstrual Cycles 
Furnished by 973 Women and Girls. The Record of Each Indrudual in 
A Group Was First Treated Separately for Mode, Mean and Devlvtions 
AND Then These Were Averaged to Give Mean V^vlues for the 
Group as a Whole 


SOURCE OF 
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03 

o a 

2 § 

03 

t-3 £3 

o C/ 

2 S 

sS 

<5 ij: 

MEAN AVERAGE DEVIA- 
TION OF CYCLES FROM 
■MEAN (DAYS) 

•MEAN STAND.VRD DEVIA- 
TION OF CYCLES FROM 
MEAN (DAYS) 

PROBABLE ERROR 

OF STANDARD 

DEVIATION (DAYS) 
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PROBABLE ERROR 

OP CO-EFFICIENT 

OP VARIATION 

1. Issmer, 1889 

28 

27.8 

2.11 

2.56 

0.35 

9.49 

1.31 

2. Latz and 
Reiner, 1935 

27; 28 

30.8 

1.42 

1.79 

0.08 

5.81 

0.27 

3. Latz and 
Reiner, 1937 

27 

' 27.7 

1.39 

1.83 

0.09 

6.53 

0.31 

4. King, 1933 

27 

28.9 

2.64 

3.35 

0.35 

11.59 

1.25 

5. Gunn, et ah, 
1937 

26 

28.5* 

— 

4.09 

0.09 

14.10 

0.30 

G. King, 1926; 
1933 

27 

28.4 

2.04 

1 

2.59 

0.21 

8.98 

0.75 

7. Scipiades, 

1935 

29 

29.9 

— 

— 

— 

— 

— 

8. Fluhmann, 

1934 

27; 29 

32.4 

5.06 

0.50 

0.35 

20.03 

1.08 

9. Engle and 
Shelesnyak, 
1934 

29 

33.6 

.... 

14.28 

0.68 

42.50 

2.03 

1-8. Means for 
adults 

27 

29.3 

2.44 

3.24 

0.22 

10.93 

0.75 

9. Means for 
pubertal girls 

29 

33.6 

— 

14.28 

0.08 

42.50 

2,03 


*To make this average comparable with other means in the table, the value of 
29.0 days, given by Gunn and his co-workers, has been reduced by 0.5 day. See 
footnote to Table II for the reason for doing this. 
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lieations except as they lie concealed in the raw data. The grand means 
at the foot of all tables represent the averages of the individual 
items ; these are simple means designed to show the average values of the 
several lots of data and intentionally do not attempt to weigh the un- 
even populations of the component groups. It seems unnecessary to 
comment specificallj’- on tlie facts brought out by these tables. For the 
most part the meanings are clear. In any event, the significance of 
any portions that may not be apparent at first inspection should become 
intelligible after the appended section on statistical interpretation (p. 
28) has been consulted. It is obvious that in comparing the cor- 
responding data for different groups in Tables IV to VI one must also 
keep in mind the general, but pertinent, information contained in 
Table III. 

T.<\ble VI. Data on the Distribution op Menstrual Cycles With Eespect to 
Group Means anb Individual Means. The Tabulation Involves 8,812 
Cycles Furnished by 644 Wojien and Girls 


Q 

O 

a 

o 

D 

O 

w 

OCCURRENCE OP CYCLES 
EQUALLING GROUP 

MEAN IN I.ENGTH 
% 

OCCURRENCE OP CYCLES 
LONGER THAN 

GROUP MEAN 
% 

OCCURRENCE OP CYCI.ES 
SHORTER THAN 

GROUP MEAN 
% 

INDIVIDUALS NEVER 
EXPERIENCING 

OAVN mean 
(% OP GROUP) 

INDIA'IDUALS EXPERI- 
ENCING OAVN JtEAN IN AT 
LEAST ONE-THIRD OP ALL 
CYCLES (% OP GROUP) 

LOAVEST M^VXIMUM AND 
HIGHEST DEPARTURE 

FROM ANY INDIVIDUAL 
MEAN (days) 

1 . Foster, 1889 

11.9 

59.2 

28.9 




2. Issmer, 1889 

18.3 

41.7 

40.0 

25.0 

8.3 

2; 12 

3. Latz and Eeiner, 

18.2 

40.5 

41.3 

4.9 

35.3 

1; 22 

1935 







4. Latz and Eeiner, 

10.3 

48.9 

34.8 

4.0 

38.0 

1; 53 

1937 

1 






5. King, 1933 

9.3 

50.9 

39.8 

33.3 

23.8 

1; 26 

G. King, 1926; 1933 

13.5 

31.9 

54.6 

15.2 

9.0 

Miimiim 

7. Scipiades, 1935 

9.1 

52.8 

38.1 

76.0 

5.0 


8. Pratt, et al., 1929 

12.4 

39.5 

48.1 


1 



9. Allen, 1933 

11.0 

47.5 

41.5 





10. Fluhmann, 1934 

7.5 

33.4 

59.1 

32.9 

13.2 

2; 69 

11. Engle and 

2.7 

11.6 

85.7 

33.0 

1.0 

6; 211 

Shelesnyak, 1934 







1-10. Means, etc., for 

12.8 

44.6 

42.6 


18.9 

1; 69 

adults 




■■■ 



11. Means, etc., for 

2.7 

11.6 

85.7 


1.0 

6; 211 

pubertal girls 




■■i 


1 


No previous Avriter iias established clearly the degree of variability ex- 
hibited by different age gi-oups. Only Gunn, Jenldn and Gunn (1937) 
have presented information on this topic. Yet the re.sults of these investi- 
gators do not inspire confidence since they sliow the lowest variability 
among the young (13 to 22 years; standard deviation, ±2.01 days) and 
the highest variability at 23 to 27 years (standard deviation, ±7.oi days). 
But these conclusions Avith respect to young indiA'iduals are directly 
contrary to general experience. E.specially are they at A^ariance Avith the 
detailed study on pubertal girls conducted bA' Engle and Shelesnyak 
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(1934) wlio found tlie standard deviation for the first 22 cycles (mean 
terminal age, 15.5 years) to be +20 days and for the first 45 cycles 
(mean terminal age, 16.4 years) to be ±10 days. However, the two sets 
of studies are not directlj’- comparable since Gunn had access to only 
three records in the 13- to 17-year period. 

In order to arrive at some firmer conclusion on the relation of varia- 
bility to age, all the available data used in the present report were sorted 
into age groups and analyzed. In the furtherance of this Shelesnyak 
kindly supplied his original records on pubertal girls. It was desired to 
obtain information on the early, middle, and later periods of adolescence 
and on the definite^ adult woman. Practically all the studies hereto- 


Table Vn. The Degree of Menstru^ve A^ariability in Relation to Age. The 
Mean Standard Deviations in Bach Group Represent the 
Average op Individual Means 


source of data 

NO. OF 
SUBJECTS 

AGE RANGE OR 

CYCLE NO. 

SINCE 
MENARCHE 
(ALL INC.) 

MEAN 
AGE OP 
SUBJECT 

MEAN NO. 
OP CYCLES 

PER 

PERSON 

MEAN STANDARD 

DEVIATION PROM 
MEAN (DAYS) 

Engle and 

26 

l-22nd cycle 

14.5* 

22.0 

20.0 


Shelesnyak 

(1934) 

Engle and 






18 

25-39th cycle 

15.5t 

15.0 

10.36 


Shelesnyak 

(1934) 

Eluhmann (1934) 






21 

18-19 yr. 

ca. 18.5 

10.3 

Imean 4 35 

King (1926; 

14 

18-19 yr. 

ca. 18.5 

8.9 

3.22 

1933) 






Eluhmann (1934) 

15t 

22-27 yr. 

23.1 

10.4 

2.67) 


King (1926; 

33 

22-35 yr. 

26.6 

18.4 

2.24 

-mean, 2.27 

1933) 

Issmer (1889) 

10 

22-39 yr. 

28.1 

10.0 

2.37 

Latz and Reiner 

200 

22-49 yr. 

31.4 

12.2 

1.81^ 


(1935; 1937) 






Gunn, et al. 

(1937) 

Gunn, et al. 

(1937) 

336J 

23-51 yr. 

30.3 

13.0 

4.57 


14611 

23-51 yr. 

30.7 

13.0 

3.95 







‘Age at the end of the eleventh cycle. 

fAge at the end of the thirty-second cycle. 

tone very irregular record of only four cycles (standard deviation, ±35.34 days) 
was omitted. 

§This constitutes Gunn’s full group of reasonably reliable cases. 

||A selected group, with most relliable data, chosen by Gunn from the larger 
group of 336. 

fore have been based on mixed groups of young and adult women 
(Table III), so that the conclusions given in Tables V and VI do not 
f ulfill the present need. The results of these new calculations on the 
relation of variability to age are summarized in Table VII where de- 
creasing variability with increasing age is shoivn clearly. Since Gunn’s 
data are not in agreement with the general findings presented in this 
table, his figures have not been used in obtaining an average value for 
adults. If his larger value (+4.57 days) is included, then the mean 
standard deviation rises from +2.27 to ±2.79 days; including his smaller 
select group, the average becomes +2.61 days. It may he concluded that 
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two out of three menstrual cycles of the average adult woman may be 
expected to keep within a range of about 2.5 days above and below 
her individual mean. 

Collateral evidence as to the general correctness of the fundamental conclusions 
concerning the existence of considerable variability in the human menstrual cycle 
comes from Hartnlan’s (1932) clo.se observations on his monkey colony; there, also, 
irregularity is the rule. For example, in 392 cycles from 22 selected females the 
distribution range extended from 14 to 42 days, with the mean set between 27 and 
28 days and the mode at 28 day.s. As in the human being, the wide distribution of 
cycle lengths is due to the irregularity of each individual and not to differences 
between regular indhuduals. TJ)e average cycle length for different individuals 
ranged from 24.6 to 31 days; yet the irregularity exhibited in the detailed menstrual 
record of almost every animal was marked. Essentially similar evidence is to be 
found in the recent study of Elder and Yerkes (1.936) on the sexual cycle of the 
chimpanzee. For 164 cycles of 11 presumably normal and mature animals the cycle 
length varied between 29 and 53 days; the average for all cycles was 36 days, the 
mode 35 days. The smallest difference between the shortest and longest cycle of any 
animal was 9 days; the largest difference was 23 days. Like the human female, 
both of these primates are not at all regular, and with the newer understanding 
of the factors governing menstruation one could scarcely expect it to be a wholly 
perfect mechanism, either in monkey or in man. 

SUMMARY AND CONCLUSIONS 

1. Only the records of consecutive menses, set down at the time of 
occurrence, are of value in studying the duration and variability of 
menstrual phenomena. Ordinary hospital histories, oral testimony, and 
similar data which depend on unaided memory cannot be given serious 
consideration since experience proves them to be utterly unreliable. 

2. Some 20,000 calendar records from about 1,500 women and girls, 
as given in 12 different studies, have been assembled, corrected and 
analyzed. 

3. The commonest length of 8,462 cycles (furnished by 585 persons) 
considered as a unit, is 28 days both for pubertal girls and adult 
women. The average lengtli of all cycles is 33.9 days for girls and 28.4 
days for women. 

4. The commonest lengtli of 17,652 cycles (the grand mode of the in- 
dividual modes of 1,265 persons) is divided between 30 and 31 days for 
pubertal girls and is 27 days for adult wom.en. The mean length of 
cycle, based on individual averages, is 33.6 days for girls and 29.5 days 
for women. 

5. Statements concerning grand means and modes, however, have little 
significance in pubertal girls since they are so unrepresentative of the 
wide variability encountered. 

6. The maximum departures of individuals from their means extends 
from 1 to 69 days in adults and from 6 to 211 days in pubertal girls. 

7. The smooth frequency distribution, obtained from combining all 
the cycles of a gi’oup into one curve, is the result of overlapping in- 
dividual irregularities and not of closely spaced, regular, individual 
performances. 



AREr : DEGREE OP NORMAL MENSTRUAL IRREGULARITY 27 

8. Tlie existence of favored, subordinate t5T3es of cycle length (such 
as 3, 5, 6 and 7 weeks), in addition to the modal tj’pe, do not appear 
either in the massed cycles of groups or in the records of individual 
performance. This is in sharp contrast to the conclusions based upon 
oral testimony. 

9. In the first few years of the menstrual function the cycle length 
is extremely variable (7 to 256 days). It can be calculated that during 
the period of observation employed (averaging 31 cycles per person) one- 
third of the 100 pubertal girls never had a cj’^cle that corresponded 
witli their ovm means. Only one girl experienced her own mean as 
often as once in three cycles. Prom menarehe to the twenty or twenty- 
fourth cycle, only two-thirds of the total cycles of an average individual 
kept within a 20-day range above and below her mean. Yet in middle 
adolescence, occupied b.y e.yeles 25 to 39, the regularity improved to such 
an extent that, on the average, two-thirds of all the c.yeles kept within a 
10-day range. 

10. At the end of adolescence, during the eighteenth and nineteenth 
years, the variability is still further reduced. In the 35 individuals 
studied, two-thirds of tlie cycles kept within a range of ±4.4 days vnth 
respect to the mean. 

11. In several hundred adults more than 21 3-ears old, a fluctuation of 
about ±2.5 da3's with respect to tlie mean expresses the limits of varia- 
bility which contain two-thirds of all C3’eles. Expressed differently, an 
average adult woman must expect one-third of all her cycles to depart 
more than two da3’-s from her mean cycle length. 

12. The amount of variability shown b3^ adults is greater than 
ordinaril3’' is credited. Cj^eles ranging from 2 or 3 weeks to 7 or more 
weeks appear in all of the groups (17 to 49 3^ears) from which data have 
been collected. In the records of more than 500 women, 27 per cent 
never showed tlieir omi means during the observation period which 
averaged 11 cA^cles in length. Onty 20 per cent experienced their own 
mean in at least one-third of their recorded C3^cles. 

13. The adults, reported in detail by 11 different investigators, repre- 
sent all ages from late adolescence to approaching menopause. The3" 
include American, Canadian, British, German, and Hungarian subjects, 
and they sample various grades of society. In no instance did an ex- 
ample of perfect menstrual regularity appear over an3^ significant period 
of time; this is all the more noteworth3'' since many individuals had 
previousty declared themselves to be the acme of invariability. The 
most regular records are short ones. In a separate (unpublished) stud3^ 
of menstrual records extending as long as 20 years, it will be sho^vn that 
temporar5’' successions of atypical regularity (or irregularity) may occa- 
sionally interpose themselves in a rh3dhm of fundamentalty different 
characteristics. It is these unrepresentative fragments of the true record 
that sometimes lead to erroneous conclusions concerning an individual 
rhythm ; even a record extending for over a 3^ear may prove to be un- 
representative. 

14. In the face of all these facts it seems improbabl3^ that menstrual 
regularity, in 3113’- true sense of the word, ever will be encountered over 
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significant periods of time. Certainly, not the slightest evidence point- 
ing toward perfect regularity has so far been produced for even a single 
exceptional individual. Should such a person be found at some future 
time, she will constitute a true medical curiosity. 

15. Studies on the monkey and chimpanzee disclose menstrual ir- 
regularity comparable to that of the human being. 


STATISTICAL METHODS USED AND THEIR INTERPRETATIONS 


Data can be interpreted properly only through tlie use of proper statistical 
methods. Since many are unfamiliar with these methods, and especially mth the 
interpretations to be made from such numerical findings, it seems desirable to explain 
the procedures used in the present study. 

A. Measures of the Central Tendency: 

1. The arithmetic mean (M) is the sum (S) of the separate variates (v) divided 
by the number of variates (N). 

2 v 

2. The mode is the class with tlie greatest frequency. 


B, Measures of Variahility : 

1. The range is the total spread of distribution from the lowest to the highest. 
It tells nothing about the shape of the distribution or the degree of concentration 
about the central tendency. 

2. The average deviation (AD) is the average of the individual deviations from 
the mean (regardless of sign). 

The individual departure of each variate from the mean (v - M) is found by sub- 
traction. The sum of these is next obtained without regard to whether a deviation 
lies above or below the mean. Finally, this sum (2) is divided by the number of 
variates (N). 

■ (V - M) 


AD = 


N 


The average deviation of a normal distribution m.arks the limits of the middle 
57.5 per cent of the measures. Applied to the pre.sent study, tlie chances are 
slightly better than even that the length of a random menstrual cycle will lie within 
the limits of the average deviation from the mean. 

3. The stand deviation (tr) is the square root of the mean of the squares of the 
dcidations from the mean. 

To find this value, each indh-idual variation from the mean is squared (v - M)2; 
these are then summated (regardless of sign) and divided by the number of variates 
(N). Finally the square root of this mean value is extracted. 



The standard deviation of a normal distribution marks the limits of the middle ()7 
•per cent of the measures. Applied to the present study, it may be expected that 
two cycles out of three will lie within the limits bounded by the standard deviation. 
•Similarly, a variation equal to twice and thrice the standard deviation can be 
expected only once out of 22 and 370 cycles, respectivcl}’. 

4. The coefficient of variation (CV) is a value obtained by reducing a standard 
deviation to an abstract number which then allows this particular standard devia- 
tion to be compared directly with any other .standard deviation similarly treated. 
It is obtained by multiplying the standard deviation by 100 and dividing by the 
mean. Hence it expresses relative variability in terms of per cent of the mean. 


C. Measures of Prohahility . — 


CV = 


100 <r 
M 


I'lie prohahJe error (PE) gives the measure of unreliability of any determination. 
It is a pair of values, one lying above and the other below the determination being 
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tested. The chances are even that the true value lies within the range of the probable 
error. The chances that the true value lies within ±2 PE are 4.6:1; similarly the 
chances that the true value lies within ±3 PE are 22:1. 


1. The proiadle error of the standard deviation is obtained by multiplying the 
standard deviation by 0.67 and dividing by the square root of twice the number of 
variates. 


PE’o- =2 ± 


0.67 ff 

V 2N 


2. The probable error of the coeffici-ent of variation is obtained by multiplying 
the coefficient of variation by 0.67 and dividing bj- the square root of twice the 
number of variates. 


PEcv 


0.67 CV 

V 2N 
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RETINAL EXAMINATIONS 


A Guide in the Management of tiIe Toxic Hypertensive 
Syndrome op Pregnancy* 

Robert D. Mussey, M.D., and Benjajhn J, Mundell, M.D., 

Rochester, Minn, 

(From- the Section on Obstetrics and Gynecology, the Mayo Clinic) 

A pproximately lO per cent of pregnant women throughout this 
country exhibit some evidence of late toxemia of pregnancy, such 
as hypertension, albinninuria, and edema. Stander^® and Peekham®'^’ 
independently arrived at this figure, and Peckham stated that this inci- 
dence was 17 per cent or greater among the pregnant women admitted to 
the maternity service at Johns Hopkins Hospital. Reports from various 
observers indicate that the percentage of women who have toxemia varies 
\vith the locality and living conditions. However, every physician 
attending a pregnant woman must be alert to detect symptoms of late 
toxemia of pregnancy and to undertake the management of various 
phases of this condition. 

It has become increasingly evident that various conditions which 
formerly were grouped under the term, “albuminuria” of pregnancy, 
can be divided into those which were present prior to the pregnancy 
thej'- complicate and those which arise in the course of pregnancy. It has 
been sliovm that chronic arterial disease and chronic nephritis (chronic 
glomerulosclerosis) antedating pregnancy are associated with pathologic 
findings and clinical sjuidromes Avhich differ in many respects from 
those of late acute hypertensive toxemia which develops during preg- 
nancy. For purposes of clarity in this paper, I shall use the terms 
“chronic arterial disease” or “chronic renal disease” to define ante- 
cedent conditions of this nature and “hj^iertensive” or “late toxemia of 
pregnancy” to define the acute late toxemia of pregnancy; the latter 
is subdivided into noncon^'ulsive, mild and severe toxemia (pre- 
eclampsia), and conwilsive toxemia (eclampsia). 

The majority of writers, in recent years, are agreed that pathologic 
and clinical findings in cases of acute late toxemia of pregnancy show 
evidence of more or less generalized vascular disease, primarily a condi- 
tion of arteriolar spasm throughout the body. Acosta-Sison and others 
have presented evidence that vascular damage is the basis of the 
pathologic changes in the liver, kidneys, brain, and heart. Likewise, 
examination of patients suffering from severe nonconvmlsive toxemia 
(pre-eclampsia) and eonwdsive toxemia (eclampsia) usually demon- 
strates the presence of spasm of the small arteries of the retina and of 

at a inc-otlnK of the Geor(;e W.afihlnj^ton University Medical Society, Wash- 
Ington. D. C., March IK. 1K3S. 

Ophthalmoscopic examinations were performed by consultants of the Section on 
OphUialmoIoto'- 

P.O 
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tlie capillaries of tlie nail fold. Furthermore, in most instances, ac- 
curate retinal examination muII reveal a distinct difference between the 
retinal . changes produced by chronic vascular sclerosis or chronic 
nephritis and those present in cases of acute late toxemia of pregnancy. 
Cheney,^ Wagener,^'* Hallum,^' “ and others reported that changes often 
occurred in previouslj'- normal retinal vessels in the course of late 
toxemia of pregnaiie.y. Wagener made the important observation that 
acute vascular changes in the retiiia were sometimes superimposed on 
lesions characteristic of chronic vascular disease. 

Addis accepted the Iij'pothesis that arterial spasm is a frequent pathogenic factor 
underlying and uniting the various symptoms of late toxemia. , He ex-plained that 
the effects produced by angiospasm in the various organs may appear to be 
completely unrelated: in tlie biain, resulting in hypertensive encephalopathy; in the 
kidney, disturbance of function (glomerular vascular damage); in the liver, peri- 
portal thrombosis; in the subcutaneous tissue, anasarca. He suggested that these 
manifestations are the result not of varying causes but of the kind of tissue on 
which tlie single cause acts, and that vascular spasm is tlie factor which underlies 
and unites all the manifestations of pre-eclampsia and eclampsia. 

Addis, Herrick, Irving, and others appear to be correct in emphasizing the role 
of vascular spasm in the production of the syndrome of toxemia, although the 
cause or causes responsible for the angiospasm have not been proved. Herrick 
stated that differences between the mild and more severe types of late toxemia are 
of degree, not of kind, and that the role of the kidney is not fundamental but is 
dependent on the vascular structure of its glomerular tufts and its copious blood 
supply as an excretory organ. If it is assumed, then, that in both the nonconvulsive 
and convulsive forms of the acute hypertensive to.xemia of pregnancy, there is an 
underlying general systemic vascular spasm, we are prepared to accept hypertension 
as the important and outstanding symptom of this disease. Evidence strongly 
supports the supposition that hypertension is the result of generalized arterial spasm 
of undetermined cause and that the appearance of hypertension is preceded by 
functional spasticity of the glomerular, retinal, and other arterioles which, perhaps, 
would not be recognized in its incipicucy. 

Ill a broad sense, the degree of severity of acute hypertensive toxemia 
is measured more by the height of blood pressure than by any other 
symptom or finding. Also, permanent vascular and glomerular damage 
which may follow acute toxemia seem to depend on the height of the 
blood pressure and the length of time the hypertension, or the toxin 
producing it, is imposed on the vascular system. Follow-up studies, 
notably by Pecldiam, Herrick, and others have shoivn that chronic cardio- 
vascular disease or chronic glomerular sclerosis occurs among many 
women as a direct consequence of acute hypertensive toxemia. Accord- 
ing to Pecldiam and Stout, repeated examinations of patients whose 
condition was diagnosed as low reserve kidney (considered by many to 
be mild late toxemia of pregnancy) revealed that, five years later, ap- 
proximately one-half of these patients had evidence of chronic arterial 
disease or chronic nephritis. This incidence rises with the height and 
duration of the hypertension, the condition being notably frequent 
among, those whose systolic pressure registered more than 200 mm. of 
mercury. 

Discussion of the management of acute hypertensive toxemia must 
include, also, consideration of chronic cardiovascular disease and chronic 
nephritis which antedate pregnancy. When definite chronic nephritis 
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or extreme hypertension is susceptible of diagnosis early in pregnancy, 
management of such a case often differs sharply from that of acute 
hj’pertensive toxemia, the sjmiptoms of which appear later in pregnancy. 
Detailed descriptions of differential diagnosis and tests for renal function 
are not germane to the subject of this paper. However, inspection of 
the retina deserves mention, because evidence of chronic retinal arterial 
changes or nephritic retinitis may be demonstrable even when the results 
of tests of renal function are not diagnostic. If pregnancy is com- 
plicated by pre-existing chronic vascular sclerosis or chronic nephritis, 
there is a marked tendency toward exacerbation of the pre-existing dis- 
ease in the first or earlj’- in the second trimester, and continuation of 
pregnancy usually results in a much more serious condition than before. 
Sometimes, patients who have so-called occult nephritis, which may not 
be susceptible of definite diagnosis prior to pregnancy and some who 
have mild hypertension may pass through pregnancy without super- 
imposed toxemia. 

I have reviewed the pathogenesis of conditions classified as late 
toxemia of pregnancy, because the concept that more or less prolonged 
acute, general, vascular spasm is responsible for permanent cardio- 
vascular and glomerular injury, which maj'' follow toxemia of pregnancy, 
has emphasized the need for the termination of pregnancy in certain 
of these conditions. In addition to readings of the blood pressure, re- 
sults of examinations of the urine, evaluation of subjective symptoms 
and, occasionally, chemical examinations of the blood, a valuable index 
of the degree of spasm of the vascular sj’^stem and the rate at which this 
spasm is progressing, is furnished by changes observed in the vessels of 
the retina. In a previous paper I noted that, in the course of routine 
ophthalmoscopic examination of pregnant women. Masters found that, 
in every case in which the blood pressure was elevated to 150 mm. of 
mercury or more, there was narrowing of the caliber of the retinal 
arteries. Among 44 eases of toxemia, he observed this retinal change 
in 3 cases in which the blood pressure was initially less than 150 mm. 
of mercury but subsequently rose much higher. Wagener found there 
were retinal changes in 70 per cent of pregnant women whom he 
examined, and whose systolic blood pressure was more than 140 mm. 
of mercury. Later Hallum quoted similar findings.^ 

VS^agener also states: “In cases of toxemia of pregnancy in wliicli there is an 
associated rise in blood pressure, changes in the arterioles appear first and those in 
tho retina proper, commonly called ‘retinitis’ are secondary to and apparently de- 
pendent on, tho changes in the arterioles. The caliber of the arterioles appears nar- 
rowed and the lumen is reduced because of spastic contraction and increased tonus 
of the %valls of tho arterioles. This change in the arterioles may disappear entirely 
if there is early and permanent fall in blood pressure. The constriction soon be- 
comes fixed if the toxemia progresses. IVhcn the constriction of any arteriole be- 
comes so fixed and severe as to cause secondary capillary ischemia or stasis, localized 
edema and hemorrhage appear in tho adjacent retina. If the toxemia continues, this 
spastic constriction may become so generalized and severe as to produce diffuse 
retinitis of the albuminuric tj-pe, the classic ‘retinitis of pregnancy nephritis.’ The 
presence or absence, or the advancement of the involvement of the arterioles can be 
determined Iicst by frequent systematic examination of the retina.” 
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It -was found that Wagener’s description of tlie retinal changes in 
cases of acute toxemia of pregnancy could be divided into four stages 
or grades, related to the severity and duration of the hypertension; 
Grade. 1, the first sign of which is spastic narrowing of the arterioles of 
the retina, which may affect all branches of the central artery ; Grade 2, 
in which irregular constriction of the lumens of the arterioles usually 
appears first or to a more severe degree in smaller nasal branches, some- 
times varying in situation or degree from day to day; Grade 3,. in which 
narrowing and constriction are more fixed and individual cotton-wool 
patches and hemorrhagic regions may appear in the retina ; and Grade 
4, in which diffuse retinitis of the albuminuric type is found. By the use 
of this system of grading of progressively severe retinal changes, a 
tabulation, previously reported, was made of the retinal examinations of 
108 patients who had late toxemia of pregnancy; in 14 of these cases, 
there was pre-existing h.ypertension. The data indicated that (1) all 
patients who had a systolic blood pressure of 200 mm. of mercury or 
higher had evidence of acute retinal changes, most of them severe, (2) 
90 per cent of the patients who had a systolic blood pressure between 
170 and 200 mm. of mercury had retinal changes, and (3) onty 52 per 
cent of those whose s.vstolie pressure was less than 160 mm. of mercury 
had retinal changes, which were predominantly mild in character. It 
was sliovTi also that there was a progressive relationship between the 
higher systolic blood pressure and more severe changes in the retinal 
arterioles. Comment was made that, in a number of cases, the retinal 
arteriolar changes were the deciding factors in determining if, and 
when pregnancy should be terminated. Hallum recently stated: "The 
obstetrician will find that a study of the eye grounds, when considered 
with the other signs of toxemia, will be a real aid, probably the most con- 
sistently relialile single guide in determining when pregnancy should 
be terminated.” 

As this paper is concerned with the influence of retinal examinations 
on the management of late toxemia of pregnancy, other phases of treat- 
ment will not be considered in detail. In brief, the objects of treatment 
are, first, to reduce the incidence of late toxemia and eclampsia, second, 
to prevent mild toxemia from becoming severe, third, to effect improve- 
ment in toxemia which has become severe, and fourth, to shorten the 
course of the disease. Sliortening the duration of toxemia bj^' spon- 
taneous or artificial termination of pregnancy usually is followed by 
relief of symptoms and cessation of the toxemia. Wlien symptoms of 
toxemia are detected early, the institution of appropriate measures may 
avert progression. In spite of tneatment, mild sjnnptoms may become 
severe or the patient may be observed for the first time with sjuiiptoms of 
severe toxemia. Her condition maj’- approach so nearly the eclamptic 
state that measures to avert convulsions must be carried out urgently. 
Sedation, dietaiy restriction, limitation of fluids, careful use of solutions 
of glucose or magnesium sulfate, or both, will be followed usually by 
somewhat loAvered blood pressure, inci-eased output of urine and lessened 
edema. Wlien toxemia is severe and ivlien the patient fails to improve, 
or when, following improvement, there is a relapse, termination of preg- 
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nancj^ is indicated in tlie interest of the mother. However, gestation 
may have reached so nearly the time at which there is a reasonable 
chance for the fetus to survive, that delay in the interest of the fetus 
is most desirable. 

The probability of survival among babies liorn of -women suffering 
from toxemia is less than normal and this is especially the case when 
the babies are premature. The fetus ma}'- die in utero, if overwhelmed 
by maternal toxin during the course of severe toxemia. Also, as pre-vi- 
ously stated, the number of women who have chronic arterial disease and 
chronic nephritis as a consequence of late toxemia of pregnancy, in- 
creases proportionately to the height of the blood pressure and duration 
of the toxemia. A nicety of judgment may be required in deciding 
whether pregnancy should be terminated and in selecting the proper 
time and method of interruption. 

The method of terminating pregnancy depends on a number of factors, 
including age, parity and condition of the patient, duration of preg- 
nancy, adequacy of the bonj^ passage, and condition of the cervix. 

For reasons previously stated, in the interest of both mother and fetus, 
the optimal time for terminating pregnancy must be selected carefully. 
This decision must rest chiefly on the period of gestation and the dura- 
tion and severity of the toxemia. Evaluation of the severity of the 
toxemia depends mainly on subjective symptoms of headache, visual dis- 
turbance, epigastric pain and such clinical findings as hypertension, 
albuminuria, and edema. The reliability of chemical examinations of 
the blood to determine the severity and progress of such toxemia is 
debatable. Wlien the toxemia is comparatively mild and Avhen the 
systolic pressure is less than 150 or 160 mm. of mercury, the necessity 
of terminating pregnancy arises rarely; when the patient is in the 
most severe nonconvulsive stage and has a blood pressure of about 180 
mm. of mercury or more, induction usually is indicated; when the 
patient is in the moderately severe stage and has a systolic blood pres- 
sure of 160 to 180 mm. of mercury, the problem, if and when labor should 
be induced may be most perplexing. In nearly all .such cases, examina- 
tions of the retina will reveal changes in the retinal arteries. Those 
skilled in the use of the ophthalmoscope usually can determine whether 
these changes are a residuum of pre-existing arterial or glomerular dis- 
ease, whether they are characteristic of acute toxemia, or whether the 
acute changes are superimposed on old arterial sclerosis. Repeated exam- 
inations determine whether acute vascular changes are advancing, reced- 
ing, or stationary. 

For the past fifteen years, information obtained from examination of 
the retina has been increasingly useful to us in the management of late 
toxemia. This information often has influenced the obstetrician to decide 
for or against termination of pregnancy. For example, interruption 
of pregnancy has been undertaken when retinal examination gives evi- 
dence of advance in the vascular le.sion, although there has been no unto- 
ward change, or, perhaps, appai’ent impi’ovcment has occurred in the 
patient \s clinical condition. Induction of labor on this additional evi- 
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dence, we believe, has averted an increase in severity of toxemia in a 
number of cases. In other cases, interference has been avoided when 
retinal examination has revealed either a normal retina or, on repeated 
examination, no advance of the acute vascular spasm, or perhaps evi- 
dence only of previous arterial changes. Such evidence often has 
permitted further observation and delay, thereby increasing the chances 
of survival of the fetus without needlessly jeopardizing the mother. 

Eetinal examination prior to delivery was recorded in this series of 
167 patients who had hypertension and other symptoms of late toxemia 
of pregnancy. Examination of 117 of these patients revealed vary- 
ing degrees of arterial spasm characteristic of acute toxemia, 23 had 
evidence only of chronic vascular sclerotic change characteristic of pre- 
existing cardiovascular disease, and 27 gave no demonstrable evidence of 
a retinal lesion. Nearly all of the last group had comparatively mild 
toxemia. Including those jiatients with chronic changes, 83 per cent 
on examination gave evidence of retinal involvement. The percentage 
of cases in which there was evidence of changes in the retina increased 
directly with the height of the blood pre.ssure. The incidence of patients 
whose retinas had undergone changes, with the corresponding blood 
pressures is as follows.- 51 per cent, never more than 150 mm. of 
mercury, 84 per cent, between 150 and 169 mm., 92 per cent, between 
170 and 199 mm., and 100 per cent, 200 mm. or more. 

Although the presence of retinal changes was of diagnostic value in 
140 eases or 83 per cent of the entire series, it is not our intention to 
imply that the degree of vascular spasm was the sole determining factor 
on which the decision of whether or not to interrupt pregnancy was 
based. Among the more severe cases of toxemia and among cases of 
eclampsia, the sjunptoms and condition of the patient frequently 
indicate the need for termination of pregnancy. However, there are 
many eases of late toxemia in which a drop in blood pressure and 
lessened edema occur foUoiving rest, sedatives, and diuresis. The blood 
pressure may not be alarmingly high and the patient may not feel 
particularly ill. In such cases, frequent, sometimes daily, examinations 
of the retina may reveal progressive changes, which presage a similar 
advance of generalized arteriolar involvement before the appearance of 
a further rise in blood pressure or other significant sjonptoms. In 51, 
or 43.5 per cent, of the 117 cases, evidence of a progressive increase in 
retinal arteriolar spasm was an influencing and, fx’equently, a deciding 
factor in the decision to terminate pregnancy. Spontaneous onset of 
labor decided the problem in many additional instances. Among 22, 
or over 18 per cent, of the eases, the retinal changes were stationary 
or had regressed. These findings directly influenced the decision that the 
safety of the patient was not jeopardized unduly by deferring inter- 
ruption of pregnancy in the interest of the fetus. Also, among a group 
of some 12 patients whose systolic pressures ranged from 150 to 200 mm. 
of mercury, the absence of any evidence of vascular change undoubtedly 
influenced the decision not to terminate pregnancj^ Among some of the 
23 patients who had pre-existing hypertension, many of whom were not 
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seen early in pregnancy, the differential diagnosis between chronic 
arterial disease and acute toxemia was made possible by retinal examina- 
tion which revealed chronic rather than acute vascular lesions. 

In this series of cases of late toxemia of pregnancy, the first examina- 
tion of the retina was recorded in 1922, Since that time the Section 
on Ophthalmology at the Mayo Clinic has cooperated fully in carrying 
out these examinations. The presence and degree of spasm of the 
retinal arteries has paralleled so closely clinical evidence of the severity 
of toxemia that we have increasingly depended on this examination. 
Dividing these fifteen years into three five-year periods, it is noteworthy 
that retinal examination has been a distinct guide to the management of 
late toxemia of pregnancy in approximately 28 per cent of the cases in 
the first five-year period, in 51 per cent in the second five-year period, 
and in 56 per cent in the last five yeai-s. 

COMMENT 

The weight of evidence indicates that acute late toxemia of pregnancy 
presents a hypertensive syndrome which is characterized by generalized 
spasm of the smaller arteries. The degree of systemic vascular spasm 
appeal's to parallel the height and duration of the blood pressure and 
the severity of the toxemia. Examination of the arterioles of the retina 
reveals changes which apparently manifest the degree of angiospasm 
throughout the body. In addition to hypertension and other symptoms, 
the presence and persistence of noticeable retinal vascular spasm is a 
guide in the management of late toxemia. This finding often indicates 
the need of avoiding further generalized and, perhaps, permanent 
vascular damage by using measures to terminate pregnancy when the 
condition of the patient permits. On the contrary, the presence of 
retinal changes of comparatively mild degree, or the absence of such 
changes, may indicate that pregnancy may be allowed to continue in the 
liope of obtaining a living infant witliout unduly jeopardizing the safety 
of the mother. 
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UEIC ACID METABOLISM IN ECLAMPSIA 
J. P. Cadden, M.A., AND H. J. Standee, M,D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Cornell University Medical 

College and Few York Hospital) 

I T IS well established that eclampsia is accompanied by a definite 
elevation in blood nric aeid,^^’ altliongli the concentration of the 
other known nitrogenous elements may remain within normal limits. 
The significance of this observation is as yet not Imown, not even so far 
as it may or may not be associated Avith tlie etiology of this' disease, 
about which Ave are still ignorant. 

In birds and reptiles nitrogenous AA^aste prodiiets are excreted chiefly 
in the form of uric acid, a process probably associated Avith an adapta- 
tion to urgent need of Avater preservation in arid regions. In mammals, 
on the other hand, these end-products of nitrogen metabolism are chiefly 
excreted in the form of urea, Avhieh, apart from Avater, is the main 
constituent of human urine. 

In man the formation of uric acid is chiefly from nucleoproteins, 
exogenously from the purines in the ingested food and endogenously 
from the nucleoproteins of body cells. In addition, synthesis of uric 
acid maj^ occur, the nitrogen source being- ammonia or amino acids, ac- 
cording to Schuler and Reindel.® The carbon source for sueii synthesis 
is still unknoAA-n. The disintegration of nucleic acid depends upon 
several steps and enzymes, the final step in man being the oxidation 
of xanthine to uric acid. Unlike the case in loAver animals, in the 
human uric acid is most probably not destroyed to allantoin unless to 
an exceedingly small extent. WiechoAA^ski^'^ found only 10 to 15 mg. of 
allantoin per day, as compared AAdtli 300 to 500 mg. of uric acid in the 
urine of man. The source of xanthine oxidase in man, necessary for 
the formation of uric acid, is in the Iwer, and thus it has been assumed 
that uric acid formation takes place AA^holly in the liver. There maj’', of 
course, be other methods of formation, although at present there is no 
eAudence in support of such an assumption. That some uric acid 
destruction occurs in man is still a controversial problem, although 
the Aveight of eAddence is in favor of such a conclusion. The end- 
product of such destruction is unknoAvn, unless i t be urea. It is also 
probable that excessiA’^e uric acid may be excreted to some extent into 
the boAvel Avhere disintegration by intestinal bacteria may take place. 
In dogs uricolysis occurs, and undoubtedly the site of this destruction 
is the Iwer as proA’^ed by the accumulation of uric acid after liA^er ex- 
tirpation experiments by Bollman, Mann and Magath,- as Avell as by 
the quantitatwe experiments on allantoin by Schittenhelm and 
Ohrometzka.® 
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The mechanism of uric acid excretion through the kidneys is still not quite clear. 
Berglund and Priski conclude that only a small part of the blood uric acid is 
iiltrable, although Homer Smithio is of the opinion that uric acid is filtrable from 
human blood and attributes its failure to be excreted to tubular reabsorption. As 
normal kidneys concentrate urea about 80 times and uric acid only about 20 
times, it has been supposed that uric acid is less easily excreted by the kidneys, 
especially when diseased, than are the other chief nitrogenous constituents. Tliis 
assumption, however, is not supported clinically, as uric acid is not the first of the 
nitrogenous substances to be retained in nephritis. The normal kidney concentration 
factor, in the case of uric acid, is probably that low because of tubular reabsorption, 
as suggested by Homer Smith. 

Eangier^ believes that uric acid appears in the urine in the form of a ureide 
compound together with urochrome, a theory which will explain its great solubility. 

Following the discovery of uric acid in 1776 by Sheele, Fourcroy was able to 
oxidize tliis substance, by means of chlorine water, to urea. The constitution of the 
purine group was worked out in great part by Emil Fischer. In 1902 Wiener showed, 
by means of feeding urea and 3 carbon acids to birds, the metabolic relationship of 
uric acid to urea and lactic acid. The tivo isomers of uric acid, formed by shifts 
of “'K” atoms, were named lactim and lactam by Baeyer, and it is probable that 
in the blood, uric acid occurs as a mixture of these two isomers. 

The uric acid content in human blood may be influenced by the amount of purines 
and also fat in the diet. Harding and his co-workers have shown that diets high 
in fat, resulting in ketosis, increase the amount of uric acid in the blood. This may 
be due partly to decreased elimination, resulting from concentration of the blood 
following high fat diet. Quicks has shown that uric acid excretion may be de- 
, pressed by ketosis, by lactic acid, and aceto-acetic acid, in other words, by sub- 
stances that reduce the formation of glucuronic acid. Lewis and Earr^ showed that 
benzoic acid very definitely decreases the excretion of uric acid. On the other hand, 
substances which stimulate the production of glucuronic acid, such as pyruvic acid, 
increase the excretion of uric acid. 

It is interesting to note that Quicks has recently found that in certain liver ail- 
ments, the depressing effect of benzoic acid on the excretion of uric acid is markedly 
augmented. It should also be pointed out that when nucleoproteins are excessively 
destroyed, as in leucemia and pneumonia, the uric production is increased. 

The amount of uric acid in the blood of man, under normal conditions and a 
regulated diet, varies between 2.5 and 4.5 mg. per 100 c.c., according to the methods 
of Folin and Benedict. However, as yet, we do not know exactly how closely the 
results obtained by these methods approximate the actual amounts in the blood, and, 
therefore, the standards used in any study are dependent upon the method of 
analysis employed. The distribution of uric acid between cells and plasma evidently 
may vary considerably. Theis and Benedicti^ were unable to detect any constancy 
in the relative distribution. 

The amount of uric acid excreted by an adult on a purine-free diet varies between 
0.3 and 0,5 gm. per day. Burian and Schurs believe that the source of the endogenous 
uric acid is the oxidation of the hypoxanthine of the muscles, and are of the opinion 
that the amount excreted represents only about 50 per cent of that formed in the 
body, from either exogenous or endogenous sources. This question of uric acid 
destruction in man is, of course, still an unsettled problem. WellsJs reported a case 
of bichloride poisoning with almost complete anuria for nine days, where there was 
no accumulation of blood uric acid, although the tissues contained relatively large 
amounts of uric acid, while the liver showed only 1 mg. per 100 gm. of tissue. From 
this observation, as well as from the rc.sults of uric acid injection experiments, it 
seems that a certain amount, .30 per cent or more, of uric acid is normally destroyed 
and that this probably occurs in the liver. 

In order that we may perhap.s obtain an understanding of the high 
/ blood nric acid values in eclampsia, repeated blood and urine uric acid 
determinations were performed in five eclamptic patients. In all in- 
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stances twenty-four-lioiir urine specimens were collected for the analyses. 
The periods of chemical stndy in these women varied from eight to 
twenty-one daj’^s. For the uric acid analyses in the urine we employed 
the method of Benedict and Hitchcock and for those in the blood, that 
of Folin, 

In Cliart 1 are plotted the averages of the findings of the routine chemical 
analyses of the blood in 132 consecutive eclamptic patients. A study of this chart 
substantiates the statement, made above, that the blood uric acid in eclampsia is 



Chart 1. — Average values for 132 consecutive eclamptic patients. 
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Chart 2. — Eric acid concentrations in blood and urine. Normal pregnancy and puer- 
peral. Case M. 

definitely increased, although the concentrations of the urea nitrogen and the non- 
protein nitrogen show no similar elevation. This increase shows in the early 
development of the disease is most marked during the period of convulsions and dis- 
appears after fuU recovery. 

Chart 2 represents a study of the uric acid concentration in the blood and urine 
in a eontrolj a normal pregnant woman, over a period of twenty-nine days, covering 
the last three weeks of gestation, labor, and the first week of the puerperium. The 
uric acid in the blood and the urine, is plotted in milligrams, per 100 c.c. of blood 
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and per 100 c.c. of urine, respectively. The curves show the remarkable constancy 
of uric acid concentration in both blood and urine. A third curve is shown, repre- 
senting the concentration factor, obtained, by dividing tlie urine concentration by 
that of the blood. It will be noted that this factor is likewise fairly constant, 
fluctuating downward only at the time of delivery. 

In Charts 3, 4, 5, 6, and 7 are sliown the uric acid concentrations in the blood 
and urine of the 5 eclamptic patients. The concentration factor for uric acid. 



Chart 3. — ^Uric acid concentration.s in blood and urine in ante-partiim eclampsia. 

Case B. 



Chart 4. — Uric acid concentrations In blood and urine in ante-partum eclampsia. 

Case S. 
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Cliart 5. — Uric acid concontr.ation.s in blood and urine in ante-parturn eclarnp.sia. 

Case N. 


calculated in the manner described above, is plotted for each patient, wliile the 
charts also indicate the number and time of convulsion and the time of delivery. 
In 4 of the patients the eclampsia was of the antepartum type, while in one it oc- 
curred in the imerperium (po.st-partum eclamp.sia). A study of these 5 charts 
reveals the higli blood uric acid during the convulsive period, the rather constant and 
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unimpaired uric acid excretion as shown by the concentration in the urine and, lastly, 
that the uric acid concentration factor is not below the normal limits during the 
height of the disease. In one case (Chart 3) the concentration factor appears to be 
highest at the time of convulsions, while in another (Chart 5) it is higliest at the 
time of complete recoverj'. 



Chart 6. — ^Uric acid concentrations in blood and urine in ante-partum eclampsia. 

Case O’C. 



Chart 7. — ^Uric acid concentrations In blood and urine in post-partum eclampsia. 

Case W. 

A composite chart (Chart 8) has been prepared using the average values in the 
four cases of antepartum eclampsia at the time of convulsions and delivery, and at 
daily intervals preceding and following this period of acute involvement. The result- 
ing curves corroborate the interpretations we have placed on the individual charts. 
It seems a justifiable conclusion that the kidney concentration factor for uric acid 
is not decreased during the eclamptic seizure and furthermore, is not at a lower 



42 


AMERICAN JOURNAE OP OBSTETRICS AND GYNECOLOGY 


level than at the time of complete recovery, as indicated by the value on the eighth 
day following delivery. In other words, uric acid excretion does not appear to be 
impaired, to even a minor extent, in patients suffering from eclampsia. 

As we wished to compare the concentration of uric acid in the blood 
■with that in the urine, 'we have presented, in the above charts, the 
amount of uric acid in 100 c.c. of urine, although the total amount of 



Chart 8. — ^Uric acid concentrations in blood and urine in four cases of ante-partum 

eclampsia. Averagres. 



Chart 9. — Uric acid concentrations in blood and urine and nonprotein nitrogen in blood 

in case of prc-eclampsla. 

uric acid excreted in each twenty-four-hour period studied was de- 
termined in all instances. The.se total amounts of uric acid, e.xcrcted 
daily by the five eclamptic patienls, are slimwi in Table I. Tlie in- 
dividual, as well as the avei*age, amounts excreted are within the normal 
limits as given in the earlier part of this paper. 
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We have had an opportunity to study a patient with pre-eclampsia over a period 
of a month. During that time 21 blood specimens were obtained and analyzed 
for nonprotein nitrogen, urea nitrogen, uric acid, chlorides, CO,-combining power 
and sugar. Twenty-four-hour specimens of urine were analyzed for uric acid. In 
Chart 9 are shown the findings for blood nonprotein nitrogen and uric acid and for 
urine uric acid. The other constituents determined are not shown in the chart, as 
they were wholly Avithin normal limits. A study of the patient’s past history, 
antenatal course in this pregnancy, blood pressure, albuminuria, edema, eye ground 
findings and s3Tnptonis, leaves no doubt that she is suffering from pre-eclampsia. 
The patient is still undelivered and about three weeks from teim (April, 193S). Tlie 
chart of this pre-eclamptie patient reveals an elevation of blood uric acid which is 
constant and persistent, although the hypertension, albuminuria, edema, and symp- 
toms had responded to treatment. The nonprotein nitrogen of the blood is at the 
upper limits of normal Avhile the excretion of uric acid is Avithin normal range and 
certainly not decreased. The diet has been uniform and purine-free during the 
major part of the period of study. 

We regard pre-eelampsia as the same disease entity as eclampsia, 
differing from the latter only in that it is not accompanied by convul- 
sions. HoAvever, pre-eclampsia usually eventuates into eclampsia, unless 
the patient responds to treatment, whether that be sedation or delivery. 
Viewing pre-eclampsia, then, as a mild or early stage of actual eclampsia 
the persistent elevated blood uric acid curve in this last chart assumes 
a certain significance Avith respect to the metabolic disturbance Avhich 
may be the basis of the development of eclampsia. This change in 
uric acid metabolism occurring previous to the outlireak of eclamptic 
convulsions and resulting in a high blood uric acid, due either to in- 
creased formation, or more likely, to decreased destruction of uric acid 
in the liver, is thus far the earliest perversion of metabolism noted in 
the development of eclampsia. Normal pregnancy is accompanied by 
certain marked changes in metabolism, such as, among others, a loAvering 
of the total base, an increase in total lipids and decrease in the CO,- 
combining power of the blood and a depression of urea in both the blood 
and urine. HoAA’ever, these changes are not any more pronounced in 
eclampsia. 

Wo finally present Chart 10, Avhich sIioav.s the A'alues for nonprotein nitrogen and 
uric acid in the blood of a fatal case of eclampsia. Tiie autopsy findings in this 
case showed the kidneys to be normal and the liA-er to haA-e peripheral necrosis of the 
lobules. The autopsy report reads as folloAvs: Liver: The liver Aveighs 1,450 

gra. The capsule is smooth and glistening. The liver is slightly softer than normal. 
The external surface of the Ih’er is a light reddish broAvn mottled AA-ith a feAV small 
areas of red mainly oA-er the surface of the right lobe. On cut section the cut sur- 
face is a light bro\A-n mottled AA'ith minute areas of red. Scattered throughout the 
liver substance arc a feAv areas of grayi.sh yellow in Avhich the liver .architecture is 
lost. These areas measure from 1 to 2 cm. acros.s. 

*‘Ki(lneys: The right kidney Aveighs 135 grn., !ind the left 140 gm. The capsule 
of the right kidney is smooth and glistening and strips with ease. The external 
surface of the right kidney is a pale pinkish broAA'ii. On cut section the cut surface 
is a pale pinkish red. The cortex is of normal thickness and sharply demarcated 
from the medulla. Tlie muco.sa of the pelvis of the right kidney is slightly thickened 
and presents areas of red in AA'hich the mucosa is granular. The right ureter is 
slightly dilated. The left kidney is similar to the right. The left pelA’is and ureter 
are normal.” The cun-es in Chart 10 show the nonprotein nitrogen to be Avithin 
normal limits, excepting immediately before death, A\-hen there Avas a .“light eleA’ation 
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to 48 mg. per 100 c.c. of blood. The uric acid, on the other hand, was elevated 
througliout the period of studj’- and rose to approximately three times the normal 
value. As the postmortem examination revealed normal kidneys and the blood 
analyses showed no nitrogenous retention during the first two days of the disease 
it would appear that the elevated uric acid in the blood was not due to lowered 
kidney excretion of this substance. 


DISCUSSION 

From the findings presented above, it seems to us, that tiie increased 
blood uric acid in eclampsia cannot be explained on the basis of de- 
creased excretion by the kidneys. It is also noteworthy that the in- 
crease in blood uric acid appears as one of the early signs of the 



Chart 10. — ^Blood nonprotein nitrogen and uric acid in .a fatal case of eclampsia. 


disease, whereas Icidnej’’ manifestations, such as nitrogenous retention 
as shown by the nonprotein nitrogen and urea values, appear late, if at 
all, in the course of the disease. There can be no doubt regarding the 
existence, in some fatal eases, of a typical “kidney of eclampsia,” as 
described by Bell. Hoivever, all patients dying from eclampsia do not 
show these typical kidney lesions, which is further evidence tliat the 
kidney plays no etiologie role in the production of eclampsia. From 
the autopsy examination of the patient referred to above, wliose non- 
protein nitrogen and uric acid values are shown in Chart 10, it would 
seem wholly improbable that the Iddneys plai'ed ani'^ role, not only in 
the etiology of the disease, but also in her death. 

"What then is the cause of the elevated uric acid in the blood of the 
eclamptic patient? An exogenous source seems definitely ruled out. 
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when we bear in mind that the eclamptic patient is usually taking no 
food by mouth during the time of the acute illness, a period during 
which the blood uric acid may be steadily rising. 

We have referred to factors which decrease uric acid elimination. 
These include certain aromatic acids, ketosis and high lactic acid con- 
centrations. Eclampsia, as shmvn by Stander and Eadelet,^® is asso- 
ciated with increased blood lactic acid, but if this elevation aifeets mainly 
the kidney excretion of uric acid, as Quick found, our results would 
indicate that an increased blood lactic acid is probably not the factor 
producing high blood uric acid in eclampsia. 

If we assume, as indicated above, that from 30 to 50 or 70 per cent 
of the uric acid formed in the body is destroyed in the liver, it is a logical 
supposition that in eclampsia this destruction of uric acid may be inter- 
fered with. Should this be the case, the increased blood uric acid in 
the face of normal kidney excretion of this substance, becomes under- 
standable. klann and his co-workers found that in dogs, Avith complete 
extirpation of the liver, there is a marked accumulation of uric acid 
due, they believe, to the abolition of uricolysis. We must, however, be 
careful in the interpretation of these animal experiments, when con- 
sidering uric acid metabolism in the human, being, for the reason that 
in the dog, unlike in man, there is normally almost complete uricolysis, 
and only traces of uric acid can be found in the blood stream. Neverthe- 
less, Mann’s work gives indirect support to the theory of decreased 
uric acid destruction in the liver where this organ is diseased or in- 
volved, as in eclampsia or chloroform poisoning. It is interesting to note 
that in a fatal case of acute yellow atrophy with marked impairment of 
deaminization, Rabinowitz found a normal blood uric acid value. Is it 
possible that here uric acid formation, as well as its destruction, was 
greatly reduced? 

SUJBLURY 

A study of 5 cases of eclampsia .shows that this disease is not asso- 
ciated with decreased excretion of uric acid and that the high blood uric 
acid, which invariably accompanies the disease, .is probably due to im- 
paired destruction of this sub.stance in the liver. This impairment in 
hepatic destruction of uric acid appears early in the disease and may 
perhaps be of assistance in our search for the etiology of eclampsia. In 
any event, it appears as additional evidence that eclampsia is the out- 
come of a metabolic disturbance, and probably in one or other phase of 
nitrogen metabolism. 
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THE EFFECTS ON THE BLOOD FROM INJECTIONS OF 
ENDOCRINE PRINCIPLES IN THE FEMALE 

Charles A. Hill, j\I.D., Pittsburgh, Pa. 

A REVIEW of the literature eoiive3^s tlie lack of information con- 
cerning the stud}’’ of the blood changes in connection with the 
administration of endocrine principles in the human being. In the past, 
investigation has been confined to animal experimentation. 

1. Hans Scheerer studied parental injections of different hormones in animals and 
human beings by consecutive studies of the reticulocyte count in the circulating blood 
per 1,000 erythroej’tes, as found in a cover glass specimen after preparation with an 
alcohol-azure solution. The counts were made one, two, three, five, and twenty-four 
hours after tlie injection. Special attention was paid to a possible ‘^sliift to the 
left of the reticulocjdes ” wliich permits differentiation of true increase in erythro- 
poieses from mere increased liberation of reticulocytes from the bone marrow into 
the blood stream. He refers to a rise which increases in proportion to the amount 
of administered hormone units as “hormone specific.” Following a test of ten 
different extracts, only those which primarily or secondarily acted on the sympathetic 
system such as the thyroid, adrenals and anterior lobe of the pituitary gland, 
caused a true specific rise in the reticulocytes. This was believed to be produced 
through increase in the blood volume circulating through the bone marrow cells, or 
by direct action of the sympathetic nerve fibers which enter tlie bone along the 
nutritive vessels to the bone marrow cells. In all instances the reticulocjdosis pro- 
duced by the anterior pituitary hormone was believed to be identical with marked 
physiologic reticulocytosis of pregnancy. 

2. Meyer, Stewart, Thewlis and Rusch call attention to the fact that it has long 
been known that under certain conditions of oxygen want, there regularlj' occur 
hj'perplasia of the bone marrow and an increase in hemoglobin, erythrocytes, and 
reticulocytes in the peripheral blood. They believe that if the pituitary furnished 
a hormone which affected the erythrogenic tissues, the response in the hypoph- 
ysectomized animals to diminution in oxygen tension of the erythrogenic tissues might 
be deficient in one or more respects. They found that hypophysectomy in rats in- 
variably is followed by anemia and a significantly subnormal reticulocyte count. The 
stimulus of reduced oxygen tension of the tissues is not followed by reticulocytosis 
or bone marrow hyperplasia in hypophysectoraized rats, whereas this is constant in 
normal animals. There is, however, increase in erythrocjfes and hemoglobin under 
stimulation of oxj’gen want if the stimulus is applied within ten days after hj-poph- 
ysectomy, but none if the rats are exposed twenty-five days or more after opera- 
tion. They believe that this discrepancy is- duo to a temporarj' persistence of some 
pituitary hormone, though the reticulocytes are not increased as a result of oxygen 
want or the administration of liver extract. They further found that the adminis- 
tration of antuitrin growth hormone and anterior pituitary extract (G. A. P.) which 
is deficient in the thyrotropic and gonadotropic substances, to hj-pophysectomized 
rats, is followed by sharp, invariable increase in the erythrocytes. The authors con- 
clude that the pituitary probably affects erythropoieses. It is their impression that 
the results probably depend on a hormone action. 
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3. Stodtmeister studied the blood changes in hypophysectomized dogs and the 
effect of the pituitary extracts on the liemopoietic system. He refers to the fact 
that most investigators found decrease in hemoglobin and erythrocytes following 
hypophysectomy. 

HISTORY OP INVESTIGATION 

A more tlioroiigli understanding of tlie action of endocrine principles 
in tlie female patient was suggested by tlie recognition of hypochromic 
anemia in cases showing endocrine imbalance. 

Women, commonlj^, never seem to maintain a normal concentration of 
hemoglobin and this deviation from the normal usually occurs between 
25 and 45 years of age. Such variation does not seem to occur in the 
male. 

This leads one to inquire: Why do so many imbalanced glandular 
cases become anemic, and wlij”- are they more numerous in women be- 
tween 25 and 45 j’-ears of age ? 

With the knowledge of the heightened functions of the different 
endocrine glands concerned in the different stages of female life, and 
the common existence of hypochromic anemia, there should be no 
hesitancy in associating some interrelationship between the endocrine 
system and the staliilit}^ of the hemopoietic system. 

The endocrine system must certainly be at a disadvantage in maintain- 
ing its balance before and after the advent of menstruation, and in later 
3'ears, its regulation. Finally, it may be subjected to the increased 
demands and insults exigeant of their functions during pregnancies. 

During the recognition and treatment of the syndrome conunonly 
referred to as menopausal in tj^pe, it Avas found that hjpochromie anemia 
in varying degrees accompanied 90 per cent of the cases. 

The blood picture of hypochromic anemia has shown improvement in 
the majority of cases by injections of liv^er. In my experience, these 
results, as a rule, are but temporaiy. The blood count soon returns to 
its former level. A second course of injections failed to give as marked 
response as the first, and Avith the same resulting recession. 

Many forms of liA'er, iron, combinations of iron and copper, vitamins, 
ventricuhn, hydrochloric acid, etc., AA'ere resorted to orally, AAuth the 
hope of maintaining the seemingly satisfactory response from the injec- 
tions of liA'er. Difficulty aaus exiiericnced in maintaining the improved 
level and in a number of eases the drop in hemoglobin Avas loAA'er than 
lircA'ious to the injections. 

JIATERLVL 

The material comprises a thorough four-year study of 30 private 
patients, Avomen of intelligence, ranging in ages from 17 to 64 years. 
Each Avas knoAvn to Iuia’c a definite hypocliromic anemia and syndrome 
of .SA'mptoms indicative of a marked glandular imbalance. In the 
interim, .several hundred patients have been treated and the interpreta- 
tion of complete blood counts is presented in Table I. 
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SYNDROJIE 

Tile syndrome of symptoms, in the eases referred to, are a well-defined 
group. They represent the experience of a great many females. A num- 
ber of S3Tnptoms occurring at 45 years of age are designated as meno- 
pausal for want of a better term. 

Wliile these s.ymptoms are associated with the climacteric, it is 
believed thej’’ should be classed as a sjnidrome resulting from failure 
or an interruption of the normal interrelationship of the pituitary'’, 
thjTioid, ovarj'', and adrenals. Thej’’ are more definitely interpreted 
as a syndrome resulting from a slow and insiduous change in the 
glandular imbalance which takes place between adolescence and 45 j^ears 
of age. Such sjnidrome ma^'" be present at anj'- age and its prominence 
is indicative of the degree of imbalance of the functions involved. 

Postoccipital headache, melancholia, discontent, marked pessimism, 
sobbing, depression, vertigo, and insomnia are fairlj^ constant in the 
signification of this disturbance. 

Hot flushes have been noted with less frequencj'^ than the above 
classification unless the 45-3’'ear age limit is reached and are observed 
as a rule when sudden ovarian failure takes place from destruction or 
removal of both ovaries. 

Pregnancy frequently is an injurious factor relative to the efficiency 
of the different glands. Maternal glandular activity is so accelerated 
during fetal development that endocrine principles are increased to a 
level surpassing that formerly experienced, enabling many females to 
enjoy the most healthful time of their life. A variable time ensues 
following either the first, second or third postgestation period when a 
depleted function is conspicuous by the advent of the sjaidrome. 

taking a thorough history of each patient, one can learn when 
the onset of the first appearance of such syndrome occurred and subse- 
quent to which particular pregnancy. 

Furthermore, I have frequently observed the same disturbance after 
the removal of the entire uterus where the ovaries have been preserved. 

TREATMENT 

The first routine a ■■’.opted, each individual received injections of progynon for 
six consecutive days totaling 2,250 R. U. Following this, injections of anterior 
pituitary-like principle (A. P. L. or antophysin) 100 E. U. twice weekly until 1,000 
E. U. were given. Complete blood counts were taken previous to and follotving the 
entire course of treatment. 

Considerable enthusiasm was created because a certain group of cases showed an 
immediate response of from 10 to 20 per cent in the improvement of the hemoglobin 
and a corresponding increase in the erythrocyte count. 

An interesting observation followed this improvement. An effort was made to 
maintain the improved blood picture by resorting to the previously mentioned 
method of administering orally numerous forms of iron, liver and iron combinations, 
ventriculin, etc. In a number of cases the blood count returned to the low level which 
existed prior to endocrine treatment. 



50 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


In the cases where the response from the endocrine administration was not 
maintained, after oral medication, the repeating of the former endocrine principles 
by injection caused the hemoglobin to again return to near normal limits. 

In the greater majority of patients treated, it has been necessary to repeat the 
course of hypodermic injections due to the return of the syndrome. It has been noted 
at this time that there is a corresponding recession of near 50 per cent from the 
former improved state of the blood. The repetition of treatment is usually advisable 
in four to six months. After repeating the same course of treatment, symptoms disap- 
pear for the second period lasting from seven to ten months. Further repetition 
of the treatment has kept a greater number of patients free from symptoms for a 
longer period of time, lasting from twelve to eighteen months. 

Table I 

A. Effects on Hemoglobin and Erythrocytes 


ESTROGEN AND PITUITARY-LIKE PRINCIPLES 


*INCRBA.SE 

AGE 

1 ^DECREASE 

EST. 

PIT. 


EST. 

1 PIT. 

50% 


Under 45 years 

50% 




Above 45 3 'ears 

37^% 



B. Effects on Leucocytes 


544% 1 

454% 

Under 45 years 

454% 

544% 

25% 

100% 

Above 45 years 

75% 

0% 


*The increase or decrease signifies from 10 to 20 per cent. 


Following the course of injections of endocrine principles, a well-balanced com- 
bination of glands, consisting of ovary, thyroid, and anterior pituitary, is admin- 
istered orally. The dosage of each ingredient is arranged suitable to the patient's 
requirements. Continuous and indefinite administration is insisted upon. Tliis treat- 
ment is given with the thought that certain glandular principles of undetermined 
recognition would be conducive in maintaining the level of tlie blood improved by 
the injections or replacements of the endocrine principles. 

The blood picture has presented a more satisfactory stabilization when orally 
administered glands are given after the injection of endocrine principles. 

In addition to the encouraging results first noted, anotlier phase of great interest 
was the recognition of certain indhuduals who exhibited a definite menopausal 
syndrome, yet experienced an entirely opposite elTect on llie blood picture tlian the 
ones which were benefited. These negative and seemingly detrimental effects were 
observed and corroborated by the lowering of the blood count. It has been per- 
plexing to reason why two individuals, much alike physically and with a sj-ndrome 
similar, experience two different extremes as indicated by the blood counts and 
modification of relief of the sj-ndroraal .symptoms. 

In an attempt to explain this intrusion of glandular interrelation.ship, a second 
routine was adopted whereby blood counts were taken previous to and following the 
administration of each of the two different principles. The results of this observa- 
tion conveyed valuable information. 

The hemoglobin and erj'throcyte count was increased by progynon and decreased 
by anterior pituitary-like principle or antophysin in a group of cases. In .another 
group, an opposite effect, a decrea.se of hemoglobin and erythrocyte count by the 
administration of progj'non and an increase following anterior pituitarj’-like principle 
or antophysin. 

The effects on the blood picture of all cases, as demonstrated by the white blood 
coll and neutrophile counts, are quite interesting. 

Age seems an important consideration with regard to the action of estrogen and 
pituitary-like principles on the leucocvTcs. After 45 years of age, estrogen produces 
an antagonistic action on the leucocyte mechanism, causing a Icucopenia while the 
pituit.arv' principle is just .as prominent in crc.ating an increase or a leucocytosis. 
This action is noticeably opposite in patients previous to 45 years of age. 
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STBIJIAKY 

In review of the complex and changeable results in the blood counts 
of a series of females showing endocrine imbalance, one is confronted 
with the different effects on the hemoglobin, erythrocytes, leucocytes 
and neutrophile counts from the injection of the different commercial 
endocrines. 

It would seem courageous to attempt to evaluate such action and 
proves rather conclusively that each individual must he studied 
separately as to what constitutes the imbalance. This entails a eom- 


Table II. Tabulation of Effects on the Blood From Injections of Estrogen or 
Anterior Pituitart-Like Principles 



HEMOGLOBIN 

1 R. B. C. 

1 W. B. C. 

NEUTROPHILE 

Cs2 

INCREASE 

DECREASE 

INCREASE 

DECREASE 

INCREASE 

1 DECREASE 

INCREASE 

DECREASE 

O 

EST. 1 PIT. 

EST. 1 PIT. 

EST. 1 PIT. 

EST. 1 PIT. 

EST. ] PIT. 



EST.| PIT. 


Under Forty-Five Years of Age 




plicated determination of the percentages of endocrine principles which 
are to be considered normal; the percentage of endocrine principles 
which would be necessary at different times to equal the normal bal- 
ance; an illustration of which would be the changeable amounts of 
principles produced during the menstrual eycle. In the administra- 
tion of a principle corresponding to the least deficient, an oversupply 
may be produced and in some unexplainable manner, either an anti- 
action or obscure action might be brought about to produce an especial 
detrimental effect on the blood mechanism. 

Seventy-six and one-half per cent of the patients were improved 
by the injections of the pituitary-like principle. Sixty per cent of the 
patients responded to estrogen favorably. 
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In 23.5 per cent of the patients, the percentage of hemoglobin and 
the erythrocyte count were decreased by the pituitary-like principle. 
Forty per cent of the cases were decreased by the action of estrogen. 

One patient, not included in the above percentages, experienced a 
definite lowering of the hemoglobin and erythrocyte count from the 
administration of estrogen and after an interval of time, a further lower- 
ing from the administration of the pituitary-like principle. The re- 
actions in this case were marked and caused aggravation of the syn- 
drome. 

Separate consideration is necessary so that the’ action of the individual 
iratient should be the criterion for tlie final determination of the selec- 
tion, time and amount of the endocrine principle to be administered in 
the treatment of endocrine imlralance. 

The administration of one principle may cause a declme in the per- 
centage of hemoglobin and the erythrocyte count, only to reverse the 
picture on replacing a different principle which produces a definite re- 
sponse higher than the initial count. 

Just Avhat effect may be produced from a possible oversupply of 
any one principle necessitates careful consideration. When one thinks 
of the toxicity attendant with the disturlied function of the thyroid 
gland, it seems logical to assume tliat any one of the other internal 
secreting glands may be disturbed to the point of producing detrimental 
effects. The lack of loiowledge of the continuous variations and inter- 
ruptions in the supply of the different principles in each individual 
creates a complicated and confusing problem. 

The almost daity changeable functional supply of the different 
glandular principles, occurring at different periods during the monthly 
cycle of the female, is illustrative of what seems to create an obstacle 
in the determination of the amount of any principle to be administered 
without the possibility of producing an imbalance with injurious results 
in a certain proportion of endocrine cases. 

The effect on the blood mechanism in a certain group of endocrine 
cases justifies suspicion of some obscure detrimental action in contrast 
to a decided beneficial effect in another group. There may be justifica- 
tion for assuming that the imbalance of different endocrines and 
hypochromic anemia are closely a.ssociated and that a specific action on 
the hemopoietic system does exist. 

The study of repeated complete lilood counts, before and after a 
number of injections of each principle, properly timed, offers eon- 
.siderable valuable information which may create more accuracy and 
satisfaction in the selection of the specific endocrine principle to be 
employed and the time and amount advisable in each individual. 

CONCI.USIONS 

1. A definite syndrome of .symptoms is indicative of a slow and 
insidious failure of the glands of the endocrine .system in the female 
and occurs at any age. 
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2. The endocrine system is related in some specific manner in the 
maintaining and stabilization of the hemoglobin and erjdlirocjde count 
of the blood. 

3. Maintenance of hemoglobin and erj’-throcyte count often is accom- 
plished more satisfactorily’- after replacement of endocrine principles. 

4. Increased accuracy in the determination of the principle and 
dosage to be given hypodermically and the relief of symdrome is ob- 
tained by complete blood counts before and after the administration 
of each endocrine principle. 

5. Endocrine patients should not be treated with endocrine principles 
unless a study of the blood is made at the same time. 
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PKEGNANCY COMPLICATED BY SICKLE CELL ANEMIA 

Ernt:st W. Page, M.D., and Maurice Z. Silton, M.D., 
Bericeley, Calif. 

(From the Department of Obstetrics and Gynecology, University of Southern 
California Medical School and the Los Angeles County General Hospital) 

S ICKLE cell anemia as a comiilication of pregnancy has been reported five times 
in the literature since the first description of the disease in 1910.1 We wish 
to present two additional cases of acute sickle cell anemia in pregnancy, and to 
discuss some problems of diagnosis and jnanagement. 

The discovery of tlie sickling trait was first made by Dresbacha in 1904, when 
a negro medical student submitted a sketch of liis own blood during a course in 
histology. The acute ifiiase of the disease was first described by Herricki in 
1910. The name “sickle cell anemia” was applied to the anemic phase by V. E. 
Masons in 1922, and the term “sicklemia” used to designate the asymptomatic 
sickle cell trait which may be found in 7 or S per cent of the colored race. Over 
eighty articles have been published on the subject since that time. Sydenstricker,-' 
literature. Sydenstrickeri was the first to mention an instance of sickle cell anemia 
in pregnancy. 

Yater and Mollaris record the details of a 25-year-old negro Avoman, six months 
pregnant, who died of the disease and Avas autopsied three Aveeks after spontaneous 
abortion. Death occurred during an “abdominal crisis.” This Avas her second 
pregnancy, the first liaA-ing terminated as a spontaneous abortion at six months. 
The third case Avas reported by Da.sh,9 Avhose patient Avas a 21-year-old colored 
primipara at term, dying in shock six hours folloAving cesarean section. The 
diagnosis Avas made at autopsy. Eichter and othersio mention the occurrence of 
a normal deliAmry in a IG-j'ear-old colored primipara Avith sickle cell anemia, diag- 
nosed on the tenth post-partum day. The patient apparently responded Avell to 
liver therapy. The fifth case A\-as reported by LcAvis,ii Avhose patient Avas a 25- 
year-old negro Avoman giA-iug a liistcrA' of three spontaneous abortions. The diag- 
nosis of sickle cell anemia was made when she Avas three months pregnant, and a 
hysterectomy and sterilization Avere done. Lewis feels that the disease is an indica- 
tion for the termination of pregnancy. 
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Although the disease has been described in great detail by numerous writers, 
it may be pertinent to summarize very briefly the salient features. Both sicklemia 
and sickle cell anemia are congenital and hereditary diseases, transmitted through 
either sex as a dominant Mendelian factor, and occurring almost exclusively in the 
negro race. The latent trait, or sicklemia, is characterized by the peculiar "oat” 
or "sickle” shapes assumed by the red blood cells when removed from the circula- 
tion and maintained in a sealed preparation imder reduced oxygen tension. Tlie 
reaction is reversible, for the cells may assume their normal shape if the prepara- 
tion is oxygenated,i2 and experimental work has shown that the same reactions may 
take place in vivo.is Sicklemia is entirely symptomless, and women who have this 
trait frequently give normal obstetric histories. 

Sickle cell anemia, on the other hand, is a less common entity, very rare in preg- 
nancy, and characterized by hemolytic relapses and remissions, severe anemia, the 
sickling phenomenon often on fresh smears, and symptoms of wealmess, muscular 
and joint pains, jaundice, and a tendency for vascular thromboses. Tliere may 
be leg ulcers and acute albdominal crises, possiblj’^ due to thrombosis of abdominal 
vessels. Individuals with the disease are often of poor physique, succumb readily 
to slight infections, and rarely live past thirty years of age. There is no specific 
treatment. The characteristic findings at autopsy are essentially the same as those 
described below (Case 2). During childhood, the spleen may be greatly enlarged, 
but later the constant destruction of pools of sickle cells with the deposition of 
hemosiderin, together with infarction and fibrosis, maj’' reduce the size of the 
spleen. 

REPORT OP CASES 

Case 1. — Mrs. A. C., a colored primigravida, aged 19 years, entered the hospital 
on Sept. 15, 1935, complaining of generalized weakness and joint pains. 

There wore no familial diatheses. The only past illnesses had been frequent 
colds and "rheumatic attacks,” and pneumonia. The patient was now over eight 
months pregnant, the last menstrual period having occurred Jan, 1, 1935, She 
had been attending an outpatient maternity clinic for prenatal care, and during 
the past month had been placed on a fat-free diet because of epigastric pain and 
jaundice, although there was no other evidence of gall bladder disease. She had 
been subject to joint pains, particularly in the knees and elbows at various in- 
tervals. During the past week she had remained in bed because of progressive 
wealuicss, jaundice, and anorexia. She reported some recent weight loss. 

The significant findings on physical examination were a marked icteric tint to 
the skin and sclerae, with pallor of the mucous membranes. Temperature, 99.4° F.; 
pulse, 96; respiration, 20; blood pressure, 120/80. The tonsils were large and 
infected. The heart and lungs were not remarkable. The liver was enlarged, the 
edge being palpated two fingerbrcadths below the costal margin. There was con- 
siderable epigastric tenderness. The spleen was not palpable. The height of the 
uterine fundus was 30 cm, above the symphysis pubis. The fetus was in left 
occipitoposterior position, and the fetal heart tones were regular, with a rate of 
330. All pelvic measurements were within normal limits. No peripheral edema was 
noted. 

The urine was dcexdy bile stained; specific gravity, 1.018, sugar and acetone, 
negative; 0.6 gm. albumin per liter. Microscopic examination showed a few pus 
cells, but no red blood cells or casts. The initial blood count showed 40 per cent 
hemoglobin and 1,800,000 red blood cells. The white cell count was 11,000, witli 
87 per cent nentrophiles. Sedimentation time, IS mm. fall in twenty-five minutes. 
Blond Wassermann and Kahn negative. 

Tile clinical impressions on entry were (1) primigi-avida, three weeks from term, 
not in labor; (2) j>robable toxic hepatitis, cither due to early acute yellow atrophy 
or caturrliul juund/ure; and (3) moderately severe anemia, unexplained. 

About twelve hours after admission she was re-examined with identical findings. 
It was felt at thi.s time, in view of her nice, the anemia, and the history of joint 
jmins and jaundice, that sickle cell anemia sliould be considered; hence a complete 
i’.inaogram and studies of blood clicir.i.-try were requested. 
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The laboratory reports Tvere as follows: Hemoglobin, 42 per cent (Salili) ; 
erythrocytes, 1,660,000; color index, 1.30; leucocytes, 18,850, with 72 per cent 
neutrophiles, 25 per cent lymphocjdes, and 3 per cent monocytes. Marked aniso- 
cytosis and poikilocj^tosis, with marked polychromasia. There was some basophilic 
stippling and many Jolly bodies. Normoblasts 66 per 100 leucocytes. There was 
marked sickling of the red cells. Eetieulocyte count was 23 per cent. Fragility 
test, initial hemolj'sis at 0.28 ; hemolysi.s not complete at 0.24. Hanging drop showed 
marked sickling of the red blood cells after eighteen hours. 

Blood Chemistry . — ^Nonprotcin nitrogen, 22 mg. per cent; urea nitrogen, 9.5 mg. 
per cent; uric acid, 4.2 mg. per cent; carbon dioxide combining power, 48 volumes 
per cent; van den Bergh test gave a prompt positive direct reaction, and an 
indirect quantitative bilirubin of 20 mg. per cent. Blood cholesterol, 200 mg. per 
cent; icterus index, 250 urdts. 

On the basis of these findings the diagnosis was revised to pregnancy complicated 
by sickle cell anemia, and the patient was started on a high caloric liver diet, with 
reduced iron and copper medication. 

During her six weeks’ stay in the hospital, 7 transfusions, each of 500 c.c. of 
blood, were given both by the direct and the indirect citrate methods. On October 



Fig. 1. — Chart sliowing hematologic findings (Case 1). 

20, 3 capsules of Lextron (Lilly) three times a day were substituted for the re- 
duced iron and copper; otherwise there was no alteration of treatment. Eleven 
hemograms and repeated chemical examinations of the blood were made at regular 
intervals. To conserve space, the hemograms are presented in graphic form in 
Fig. 1. With the exception of the van den Bergh tests and icterus index, the re- 
maining chemical determinations did not vary significantly from the values given 
above. The direct van den Bergh showed a prompt positive response in seven 
determinations, although the jaundice was probably of a hemolytic tjqie. The 
bilirubin value fell gradually from 20 mg. per cent to 2.2 mg. per cent. The icteric 
index, as shown in Fig. 1, was 250 units on admission, rose to 350 units on the 
third day after admission, then gradually fell to 40 units over a period of six 
weeks. 

During the first week there was marked improvement in the patient’s general 
condition, and all symptoms subsided. There appeared to be no indications for 
induction of labor. On October 6 (the estimated date due), labor began spon- 
taneously, and after a first stage of only three hours, there was a normal spontaneous 
delivery of a living, 6 pound 11 ounce male infant. Episiotomy was not done and 
vaginal examinations were eliminated in order to avoid all chance of potential 
infection. The measured blood loss was 150 c.c. A sealed wet mount of blood 
from the umbilical cord demonstrated no sickling of the red blood cells after twelve 
hours. 
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The patient’s father, sister, and two lialf-brothers were examined for sicklemia 
and all were negative. The mother, however, showed definite sickling of the red 
blood cells in the sealed hanging drop, but none on the fresh smear. The baby was 
re-examined after one month and no sicklemia was found. 

During the puerperiuin the patient remained in good clinical condition and be- 
came ambulatory on the sixteenth post-partum day. The highest temperature 
recorded following delivery was 99.2° F., excluding one rise from a transfusion 
reaction on the eleventh post-partum day. X-ray plates of her legs, arms, and 
skull showed no abnormalities of bony structures. She was discharged from tlic 
hospital on October 31, at which time a physical examination revealed no unusual 
findings. 

Thve follow-up examinations were made, the last on May 26, 1936 (seven months 
post partum). At no time were there any complaints referable to the anemia. Tlie 
hemoglobin varied between 48 and 54 per cent, and the red cell count between 2.0 
and 2.35 million. The baby remained in good condition. 

Case 2. — Mrs. L. S., a colored female, aged 20 years, entered the hospital at 
6:00 P.it. on April 22, 1935, complaining of pains in the che.st. 

Her general health had been good until the onset of the present illness. She was 
.subject to frequent colds, but none had been serious. There was no history of joint 
pains, anemia or jaundice. Both her mother and father Avere liAung and well. There 
had been no preAuous pregnancies. 

The last normal menstrual period began on Noa’. 22, 1934, and she stated that 
she was noAV fiA’e months pregnant, and had felt life for three weeks. About four 
weeks ago she caught a "cold” Avhich confined her to bed, and Avas characterized 
by cough, weakness, and malaise. These symptoms persisted until fiA'e days ago, 
AA’hen she noticed chest pains, chilly sensations, difficulty in breathing, nausea and 
vomiting, and a hacking cough. Tavo days ago she began to spit up blood-tinged 
mucus. The sjTnptoms became gradually AA-orse until entry to the liospital. 

The physical examination revealed a fairly-Avell developed, colored female appear- 
ing to be acutely ill. There Avas a distinct icteric tinge to the sclerae, and rapid 
and labored breathing. The rectal temperature Avas 101° F., pulse 160, and re.spira- 
tions 36. Blood pressure, 115/70. Tlie tongue Avas dry and coated. The anterior 
cerA'ical glands AA'orc enlarged, but not tender. The lieart did not appear to be en- 
larged; the sounds Averc rapid, but regular and Avithout murmurs. Tliere Avere 
areas of dullness at both bases, Avith bronchial breath sounds, suggestiA’C of 
bilateral consolidation. The abdomen Avas distended, but soft, and there aa’us a 
.'symmetrical soft mass rising to the Ica'cI of the umbilicus. Fetal heart tones 
could not be heard. There Avas tenderness in both flanks, especially on the right. 
The pclA'ic findings AA'ore consistent AA'ith a five and a half to six months’ pregnancy, 
the size of the uterus appearing to be larger than the duration of amenorrhea 
Avould indicate. 

Examination of the blood rcA'caled 35 per cent hemoglobin; red blood cell count, 
1,920,000; color index, 0.92; Avhitc cell count, 47,800, Avith 87.5 per cent neutro- 
philci=, 3.0 xter cent lA'mphocyte.'<, 9.0 per cent monocyte.'^, and 0.5 per cent myelo- 
CA’tes. The platelets aiipeared normal. There Avas marked anisocytosis, and 
poikilocytosis, AA'ith some polychromasia. Tlierc aa'ctc 5 nucleated red blood cells 
for each 100 IcucocA'tes. Examination of fresh mount for sickling phenomenon 
AA'as not done. 

There Avere no significant findings in the urine. 

The clinical impressions Avere: (1) bilateral bronchopneumonia; (2) fiA’e and 
one-half to six months’ pregnancy j (li) possible inacrocytiit primary anemia of 
pregnancy fin vimv of color index of 0.92), undetermined type; and f-1) nnex- 
plained jaundice. 

Tijere Avas ;t nipid doAvnhill c.-iurse, Avith death occurring tiventy-f avo hours 
,'iftcr admis<-ion. 
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Autopsy was performed by Dr. L. J, Tragerman, wlio has kindly submitted 
the following summary of the essential pathologic findings: 

Autopsy was performed nineteen Jiours after death. The body was that of a 
well-developed and nourished colored female. No abnormalities were noted in the 
cranial cavity. Heart weighed 420 gm. ; the valves and myocardium appeared 
normal throughout. The chambers of the heart as well as many of the blood 
vessels throughout the bodj', particularly the pulmonary arteries, inferior vena 
cava, portal system, pelvic veins and many of the major aortic branches were 


Pig-. 2, 



■Photomicrograph of spleen. 


Note extreme siderofibrosis and pools of blood. 
{ X95.) 



Fig. 3. — Section of placenta (X645) showing sickling of cells in maternal blood 

sinus. Note sickle cells in capillaries. 

partially filled with a stringy, loose, red-bro-wn clot, appearing recently ante 
mortem. The right lung weighed G60 .?m.; upper lobe appeared normal and middle 
and lower lobes contained numerous hemorrhagic infarcts, varying up to 2 cm. in 
maximum diameter. In many of the br.anches of the lower lobe there was present 
firm, gray-pinlv thrombotic material. Left lung weighed 670 gm. The upper 
lobe appeared nonnal. The lower lobe contained numerous small hemorrhagic 
infarcts similar to those present in the right lower lobe. The peritoneal cavity, 
gastrointestinal tract, liver, pancreas, and adrenals were essentially normal. The 
spleen was unusually small, measuring about 3 cm, in its broadest capsular surface. 
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and -vveiglied close to 20 gm. Capsule was smootli and mottled purple gray^ and 
was slightly thicker than normal. Surfaces made by section were firmer than 
normal and of variegated green-gray and pink-broivn color with completely obscured 
Malpighian markings. Kidneys together weighed 490 gm. and were of equal size 
and similar gross appearance. Capsule stripped with some difficulty from a dull 
brown surface and the cut surface markings ^Yere obscure. Kidney pelves and 
ureters were moderately dilated. The lower urinary tract was normal. Cervix was 
closed, soft and smooth. The body of the uterus was enlarged, consistent with 
pregnancy, and its cavity contained a normally attached placenta, amniotic sacs 
and well-developed twin fetuses, each about 20 cm. in length. 

The only abnormality in the adnexal structures w’as the presence of numerous 
firm, gray-brown to red thrombi, not adherent to the walls of the veins in the broad 
ligament. Tlie bone marrow in the loiver end of the femur and in the tibia was 
bright red. 

Histologic examination confirmed the presence of hemorrhagic infarcts in the 
lungs, with an associated early bronchopneumonia and revealed the presence of 
deformed erj-throcytes, many of them typically sickled, in virtually all the maternal 
blood vessels examined. Ante-mortem thrombi were seen in the pelvic veins with 
sickle cells packed into the margins of the thrombi. The spleen (Pig. 2) showed 
the most striking alteration in liistologic appearance. The capsule was thickened 
by a dense fibrous tissue in which some infiltration with iron pigment \ras present. 
Pulp sinusoids "were distended with packed, distorted erythrocytes, all showing some 
degree of sickling. In addition there W'ere scattered perifollicular hemorrhages. 
Many areas were almost completely avascular, showing a severe degree of sidero- 
fibrosis with hyalinization and thickening of both the Malpighian corpuscles and 
trabeculae, and deposition of large quantities of pigment material confirmed by 
special stain to contain iron. Liver show'cd cloudy swelling, slight iron pigmenta- 
tion and numerous sickle cells in the sinusoids. In the kidney the glomerular 
tufts were made prominent by clumps of sickle cells. Cloudy swelling of the 
tubular epithelium was present. Impression smear of the tibial marrow (Wright 
stain) showed moderate lij-perplasia, predominantly of erythrogenetic elements. 

Tlie veins in the uterine wall showed many siclde cells as did the maternal vessels 
in the placenta (Pig. 3). Capillaries seen in the chorionic villi showed normal 
erj-throcytes. Sections of the fetal organs of both the male and female fetuses 
showed no deformity of erythrocj'tes beyond that usually seen in formalin fixed tissue. 
There w'ere hematopoietic foci in the liver with normally-shaped erythrocytes. 
The umbilical vein of the female fetus showed a few deformed erythrocytes on 
section, but no definite sickled cells. 

Anatomic Diagnosis. — (1) Sickle cell anemia; (2) thrombophlebitis, pelvic veins; 
(3) embolism, pulmonarj- arteries, with multiple infarcts; (4) pregnancy, twins, five 
months; and (5) siderofibrosis, spleen, severe. 


DISCU.SSION 

Of the .«even cases now reported where pregnancy occurred with sickle cell 
anemia, 3 jiatients died and only two progressed to an uneventful delivery. While 
the cour.se of pregnancy and delivery may be entirely normal from an obstetrical 
.■ifandpoint, gcst.ation does appear to exert an unfavorable influence upon women 
with the disease. In fact, the reduced alkali reserve and reduced oxj’genation 
of blood winch niay accompany pregnancy, and which favor the sickling phenomenon 
experiracntallyJ 2 , is niuy be factor.? in the production of the acute phase, although 
this is entirely liypothetical. If the patient improve.? witli repeated blood tran.s- 
fusions and the u.^ual antianemic nieasurc.s, she may bo .succc.ssfully carried to term. 
Extraordinary preenution.s should Le tak.cn to avoid infections at the time of delivery, 
and to conserve blood. 

It is difiicult to explain the tendency to the thrornbosc.«, wliich directly led to 
death in our second patient. iJigg.so believes that the abnormal shape of the red 
bloi)d ceil-H may act mechanically to block the vessels. Possibly the congc.stion 
of pelvic ve?=ela accompanying the pregnancy was an additional factor. The 
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multiple infarcts of the lungs, apparently embolic from the pelvic veins, led to a 
clinical diagnosis of bronchopneumonia. In the first case, the jaundice, severe 
anemia, and joint pains in a negro woman led to the diagnosis of sickle cell anemia, 
confirmed by blood studies. The diagnosis of sickle cell anemia is easily made, once 
it is suspected. 

SmiMARY 

Two cases of sickle cell anemia complicating pregnancy are presented and 
discussed. It is most likely that pregnancy is a factor in producing an exacerbation 
of the disease. The multiple tliromboses which are often characteristic of the disease 
proved fatal in the second case. With proper supervision it is possible, however, to 
carry pregnancy successfully to term in spite of severe sickle cell anemia. 
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STUDIES ON P,EE(3rNANDIOL'' 

Robert B. Wilson, M.D., Lawrence M. Randall, ]\I.D., and 
Arnold E. Osterberg, Ph.D., Rochester, J\![inn. 

(From the Department of Obstetrics and Gynecology, the Mayo Foundation and the 
Section on Obstetrics and Gynecology and Section on Clinical 
Biochemistry, the Mayo Clinic.) 

P RE(j^NANDIOL is tlie only Imown excretion product of the corpus 
luteum hormone, progesterone, in the urine. In this study the preg- 
nandiol content of the urine was determined in 5 cases in which the men- 
strual history was normal, in 50 cases in which biopsy was performed on 
the endometrium of nongravid women who presented gjmeeologie com- 
plaints, in 10 cases of early gestation, in one case during the last month 
of gestation, and in 51 cases during the first week post partum. With the 
exception of the 5 normal nongravid women, aU of these patients were 
seen in the Section on Obstetrics and Gjmecology at the ]\Iayo Clinic. 

HISTORY OP PREGNANDIOL 

Marrian, in 1929, made extracts from the urine of pregnant women for further 
chemical study of estrogenic compounds and obtained a physiologically inactive 
solid alcohol wliich he did not identify. Butenandt, in 1930, had also observed this 
inactive substance and, after the accumulation of nearly 2 gm. of the material from 
the residues remaining from the extraction of estrone from more than 1000 liters of 

•Abridgrment of thesis submitted by Dr. 'Wilson to the Faculty of tlie Graduate 
School of the "University of Minnesota in partial fulfillment of the requirements for 
tlie degree of I^I.S. in Obstetrics and Gynecology. 

Submitted for publication May, 3, 1938. 
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urine of gravid women, was able to identify it. He named it “pregnandiol” be- 
cause it was thought to occur only in the urine of pregnancy. The formula which 
Butenandt gave pregnandiol is CjjHjjOj. The structural formula as proved by him 
is given in Fig. 1, A. Progesterone, the hormone of the corpus luteum, has the 
formula C„jH-(,0„3 ; its structural formula is shomi in Fig. 1, B. 

From a comparison of these two formulas, it is seen that the unsaturated dikctone, 
progesterone, differs but little from the saturated alcohol, pregnandiol. Butenandt 
and Schmidt, in 1934, having noted this structural similarity, were able to produce 
pure progesterone from pregnandiol by a method of pseudosjmthesis. By oxidizing 
pregnandiol obtained from the urine of pregnant women, they obtained a saturated 
diketone which was brominated and this product was treated with pyridine to effect 
the elimination of hydrogen bromide. Tlie unsaturated diketone thus obtained was 
identical with the corpus luteum hormone, progesterone. The physiologic potency of 
progesterone obtained in this manner from pregnandiol has been proved by Selye 
and his collaborators in some of tJieir work on the relationship between progesterone 
and estrin. Odell and Marrian made a further contribution when they found an 
acid-hydrolyzable form of pregnandiol in the alcohol-washed butyl alcohol extract 
obtained from the urine of pregnant women. Venning and Browne, in 193G, pre- 
sented a gra^umetric method of extracting the water-soluble complex, sodium preg- 
nandiol glucuronate, from tlie urine of pregnant women. In 1937, Venning, Henry, 
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Fig. 1. — a. Pregnandiol ; h, proge.sterone. 

and Browne found this same complex in the urine of nongravid women and stated 
that it was present in significant amounts only during the luteal phase of the men- 
strual cycle. Because tlicy found the substance excreted in increasing amounts 
throughout pregnancy, because of tlie close time relationship between the formation 
of the corpus luteum and the appearance of the complex in the urine during the 
menstrual eyide, and because intramuscular injection of progesterone was followed 
by the excretion of sodium pregnandiol glucuronate in the urine, they concluded 
that this last named compound was an actual excretion product of progesterone. 
There may be other compounds of progesterone excreted in the urine but pregnandiol 
is the only form now identified. 

In tlie light of these findings, this relationship between the amount of 
jiregnandiol in the urine and that of progesterone produced by the 
corpus luteum would seem to mean that the amount of pregnandiol in 
the urine would he an index to the function of the coi’pus luteum. It 
seems logical, therefore, to consider the determination of the pregnandiol 
content of the urine as a method for dctei'mining the function of the 
corpus luteum. 

JIETIIOD OF EXTRACTION 

Tlie butyl alcohol extraction jitcfliod of Venning lias been used in this study to 
dolcrniine the pregnandiol content of the urine. The butyl alcohol extract, obtained 
b%' this method, is evaiiorated to dryne.'-.i and the residue is dissolved in 1/10 H 
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sodium hydroxide, which is then re-extracted with butyl alcohol and again evaporated 
to dryness. The residue is then dissolved in water and the sodium pregnandiol 
glucuronate in solution is precipitated two times with acetone. The precipitate 
obtained is dissolved in ethyl alcohol and, after the alcohol is evaporated, the residue, 
sodium pregnandiol glucuronate, is weighed. 

The complex extracted directly from the urine is a monosodium salt of preg- 
nandiol glucuronic acid. The formula for this salt is C^jH^Os-NaHjO. It contains 
one molecule of water of crystallization and has a molecular weight of 53 G. Since 
the molecular weight of pregnandiol is 320, the factor for conversion of sodium 
pregnandiol glucuronate into terms of pregnandiol is 320/536 or 0.597. The values 
stated in this paper are in terms of pregnandiol. 

In the determination of tlie pregnandiol content of tlie urine after tlie method of 
Venning, considerable care is exercised in the removal of impurities by dissolving 
the residue in water and precipitating the sodium pregnandiol glucuronate with 
acetone; this is followed by centrifugation and filtration. There may be, however, a 
small amount of impurity present in the final product which varies directly with 
the amount of urine extracted and inversely with the amount of pregnandiol pres- 
ent; for example, a relatively small volume of urine containing a relatively large 
amount of pregnandiol will yield a nearly pure product, whereas a large volume of 
urine containing a small amount of pregnandiol will give a product which is for 
the most part impure. In cases in which the final weight of the sodium pregnandiol 
glucuronate is of the order of 0.5 mg. or less, we consider that the residue consists 
mainly of extraneous substances and that the amount of sodium pregnandiol glu- 
curonate is negligible. 

OTHER JIETHODS OP EVALUATING CORPUS LUTEUM FUNCTION 

Until the aforementioned method for estimating the amount of preg- 
nandiol in the urine was developed, the principal measure of function of 
the corpus luteum was the microscopic appearance of diiferentiative 
changes in the endometrium. Infertility, menorrhagia, metrorrhagia, a 
shortened interval between the menstrual periods, repeated abortions, 
and perhaps dysmenorrliea, often suggested a deficient or absent func- 
tion of the corpus luteum. It is not Avitliin the scope of this paper, how- 
ever, to discuss the differences of opinion in regard to the etiology, 
terminology, and significance of the changes that may occur in the endo- 
metrium as a result of disturbance in normal hormonal stimulation. 
The terminology of Herrell and Broders has been employed to classify 
normal and abnormal endometriums: The terms “early” and “late 
proliferation” are given by them to the earlj^ and late effect of estrin 
on the endometrium in the first half of the menstrual cycle (Fig. 2). 
“Early” and “late differentiation” are the terms they applied to the 
early and late effect of progesterone on the endometrium in the luteal 
phase or last half of the menstrual cycle (Fig. 3). 

The microscopic findings in the endometrium that seem to indicate 
disturbance of the progesterone effect are degrees of failure of develop- 
ment of differentiation. Tlie differentiative phase in the endometrium 
is often designated as the “secretory phase.” Cystic degeneration is 
often associated with this evidence of failure and, in its most marked 
form, has been called “cystic glandular hyperplasia.” Failure of pro- 
gesterone to stimulate the endometrium normally results in degrees of 
lack of differentiation that often seem to be in proportion to tlie symp- 
toms that the patient presents. By microscopic study of tliese endo- 
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metriums, one of us" has shown that cystic changes can occur in all 
phases of the menstrual cycle. Thus, cystic changes in a differentiated 
endometrium probably are the first microscopic evidence of functional 
failure of the corpus luteum (Fig. 4). Complete absence of differentia- 
tion, with persistence of proliferation with or without cystic change 



Fie. 2. — A (Case 1, Table I.), Early proliferative phase of the menstrual cycle in 
a normal endometrium (hematoxylin and eosin, X50) ; B (Case 4, Table I.), late prolif- 
erative phase of the menstrual cycle in a normal endometrium (hematoxylin and 
eosin, X50). 



Fie- 3. — A (Case 10, Table I.), Early differentiative phase of the menstrual cj’clc in 
a normal endometrium (hematoxylin and eosin, X50) ; B (Case 17, Table I.), late 
differentiative pliase of the menstrual cycle in a normal endometrium (hematoxylin 
and eosin. XOO). 

(Figs. 5 and G, A), apparently is associated with complete absence of 
function of the corpus luteum, although it indicates that estrogenic 
stimulation is still jircsent. When this state exists, the diagnosis of per- 
sistent proliferation of the endometrium is made. Complete failure of 
the ovaiy to iiroduce estrin naturally results in ati'ophy of the endo- 
metrium (Fig. 0, B). This series of cases in which ondometl'ial biopsy 
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was performed did not happen to reveal an endometrium in the stage of 
earty proliferation in association with cystic change. A slide of endo- 
metrial tissue showing this type of microscopic change was therefore 
borrowed from tlie Section on Surgical Pathology in order to make the 
series of photomicrographs more representative (Pig. 5, A). 



Fig. 5. — A, Early proliferative phase of the menstrual cycle in an endometrium 
■with cystic changes of Grade 2 (hematoxylin and eosin, X50) ; B (Case 27, Table 
II.), late proliferative phase of the menstrual cycle in an endometrium 'with cystic 
changes of Grade 4 (hematoxylin and eosin, X50). 


NORMAL VALUES FOR PREGNANDIOL IN THE URINE 

No great amount of data is as yet available in regard to the amounts 
of pregnandiol to be found in the urine of nongrawd women with nor- 
mal genital function. Venning and Brotvne''' presented the results of 







64 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


pregnandiol determinations in 10 cases in wliicli the menstrual history 
was normal. These determinations were not controlled by microscopic 
study of the endometrium. The basis for acceptance of Venning’s values 
as normal is therefore the menstrual history. It is a well-lalo^vn fact, 
however, that the menstrual history is often inaccurate. Furthermore, 
cases are often encountered in which cyclic uterine bleeding occurs from 
an undifferentiated endometrium, bleeding indistinguishable clinically 
from normal menstruation. Values for pregnandiol obtained in cases 
in which the only basis for normalcy is the occurrence of uterine bleed- 
ing at regular intervals therefore may he open to question. Thus in the 
cases reported by Venning, pregnandiol was found only for a period of 
three days in the luteal phase in one case and, in other cases, it was pres- 
ent for a period of twelve doji’s. On the days of the luteal phase of tlie 
menstrual cycle when pregnandiol was foiuid in tlie urine of aU of Ven- 
ning’s patients the values varied from 1 to 7.2 mg. in twenty-four liours. 



Fig-. 6. — A (Case 24, Table 11.), Early and late proliferative phases of the men- 
strual cycle in an endometrium 'with cystic changes of Grade 2 (hematoxylin and 
eosin, X50) ; B (Case 22, Table II.), atrophic endometrium (hematoxylin and eosin, 
XllO). 

Perhaps microscopic study would have revealed abnormal endometriums 
in some of tliese cases. 

For these reasons it is not possible to state definitely the range of nor- 
mal excretion of pregnandiol and .such data as are available at this time 
are merely indicated. Fig. 7, A is a composite curve for the excretion 
of pregnandiol which has been constructed by us from the values re- 
ported by Venning. Pig. 7, B represents the same type of curve for a 
group of apparently normal women whose excretion of pregnandiol was 
niea.sured by us. 

In the human subject it is customary to consider the menstrual cycle 
as extending from the fir.st day of a period to the first day of the .succeed- 
ing period. It will be noted in Fig. 7 that the luteal pha.se of the men- 
strual cycles was found by counting back fi’om a menstrual period rather 
than by counting forward from the first day of the preceding memstmal 
period. This was done for Ihe reason that, if a menstrual period has 
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occurred in a normal individual, more definite dates can be assigned to 
the luteal phase than if the time of the luteal phase is based on the oc- 
currence of an anticipated menstrual period. Eepeated microscopic 
studies of the endometrium of several hundred normal women during 
the luteal phase of the menstrual cycle will have to he studied, together 
with the results of repeated estimations of pregnandiol for the same 



patients, in order to solve the problem of normal values. Until such a 
time as this can he accomplished, the values given in Fig. 7 vull have to 
suffice as the criteria of normal excretion of pregnandiol in the urine.. 
The estimations thus far made hj'^ us of the amounts of pregnandiol in 
the urine of presumably normal women during the luteal phase of the 
menstrual cycle corre.spond to those of Venning. 
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RESULTS 

I. Cases in Which Fregnandioi Was Estimated and in Which Endometrial Biopsy 
Was Performed. — The data which were obtained from an investigation of the 50 
cases in which endometrial biops}' was performed are shown in Tables I, II and III. 
Table I reveals the amounts of pregnandiol present in cases in which the endometrium 
was normal microscopically. It is to be emphasized that these patients presented 

Table I. Cases in Which Pregnandiol Was Determined and in Which Endo- 
siETRiAL Biopsy Eevealed a Normal Microscopic Appearance 
OP THE Endometrium 


CASE 

DAYS BEFORE 
AND AFTER 

ONSET OF 

MENSES 

AMOUNT OF 
PREGNAN- 
DIOL PER 
24 HR., MG. 

REPORT OF 
ENDOSIETRIAL 
BIOPSY, PHASE 

COJIPLAINTS AND OTHER DATA 

1* 

No cycle 

1.28 

Early proliferative 

Scanty flow every few days for 
past year 

2 

15 after 

13 before 

0.557 

Early proliferative 

Infertility, scanty menses. Non- 
patent tubes 

3 

20 after 
? before 

0.51 

1 

Late proliferative 

Sterilit 3 ' and obesitj'. Past 2 
j’ears menses irregular and 
scanty. Last interval 3 mo. • 

H 

10 after 

IS before 

0.342 

1 

Late proliferative 

Infertility. Dj’smenorrhea. Plow 
lasts from 5 to 14 daj'S 

5 


0.55 

Late proliferative 

Infertility. Tubes patent. Basal 
metabolic rate -13 and -15 

6 

13 after 

22 before 

1.48 

Late proliferative 

Infertility 

7 

21 after 

0-8 before 

0.855 

Late proliferative 

Secondaiy infertility. Tubes 

patent. Obesity 

8 

19 after 
11-21 before 

0.34 

Late proliferative 

Infertility. Menstrual interval 
30-40 days, flow 9 daj's. Tubes 
patent. Hu.sband negative. 
Basal metabolic rate -21 and 
-10 

9 

17 after 

11 before 


Early differentiative 

Menorrhagia, 1 j'ear. Serologic 
tests for syphilis, 4-t- 

10* 

20 after 

3-9 before 

9.85 

Early difTerentiative 

Infertility. Husband sterile 

11 

22 after 

0 before 

0.342 

JCarly diiferentiativc 

Infertility. Previous right tubal 
pregnanc.y. Tubes nonpalent 

12 

25 after 

3 before 

5.9 

Late dilTcrentialive 

Mild dj’smenorrhea. Urinarj' 

prolan: 20 R.U./litcr; urinary 
estrin: 40 + Jt.XJ. /liter; (12th 
daj’ of c.ycle) 

13 

24 after 

4 before 

0.457 

Late dift’erentiative 

Infertility. Basal metabolic rate 
low for 7 3 'cars 

U 

24 after 
.3 liefore 

5.G 

Late dillerenlialivo 

Infertility, 3 j-ear.'^. Menorrhagia, 

5 years. Basal metabolic rate 
-12 

15 

24 after 

4-0 before 

0.0 

Late differentiative 

Infertility, 7 years. Tubc.'< patent. 
Basal metaliolic rate -4 

10 

28 after 

0-1 Ijeforc 

0.20 

Late ditferentiative 

Infertility. Basal mclabolic rate 
-12 

17’ 

2.3 after 

5 before 

0.3 

Late dilTcrentiativc 

Secondarj’ infertilitj'. 

scantj' menses, lasting onlj' 2 
day.s. Basal metabolic rate 0. 
Tubes nonpatent to inflation 
and iodized oil 


'Photomicrnunipiis of tlic enUometriums in tlicso o.'ise;! sliown in F1 k.«. ~ nn'l 3. 
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liistories of the complaints previously mentioned "wliicli are considered to be evidence 
of disturbance in normal genital function even though microscopic examination of 
the endometriums revealed no abnormality. Significant amounts of pregnandiol ■were 
present in two (Cases 1 and 6) of the 8 cases in which the endometrium was in the 
proliferative phase. Case 1 n-as one of metrorrhagia in which persistent prolifera- 
tion existed. In Case 6, the significant amount of pregnandiol was found in con- 
junction with the late proliferative phase. 

In the remaining 9 cases in tliis table, the endometrium was in a stage of dif- 
ferentiation. In 4 of these 9 cases amounts of pregnandiol were present which 
might be considered as normal in light of the values obtained in cases in which the 
menstrual cycle is normal. Failure to find normal amounts of pregnandiol in con- 
junction with the microscopically normal endometriums in the other five cases de- 
mands some explanation. In Case 16, it is to be noted that the determination of 
pregnandiol and the biopsy were made the day before the onset of the menstrual 

Table II. Cases in Which Pregnandiol Was Deteesiined and in Which Endo- 
metrial Biopsy Eevealed an Abnormal Proliferated Endometrium 


CASE 

DAYS BEFORE 

AND AFTER 
ONSET OP 
MENSES 

AMOUNT OF 

PREGNAN- 
DIOL PER 
24 HR., MG. 

REPORT OP 
ENDOMETRIAL 
BIOPSY, PHASE 

COMPLAINTS AND OTHER DATA 

18 

60 after 
? before 

1.11 

Late proliferative. 
Grade 2, cystic 

Metrorrhagia, 3 months. In- 
fertility, husband sterile. 

Obesity. Basal metabolic rate 
+1 

19 

No cycle 

0,0 

Late proliferative, 
Grade 2, cystic 

Metrorrhagia, 1 to 6 napkins re- 
quired daily for past 4 years 

20 

24 after 

4 before 

0.42 

Late proliferative. 
Grade 2, cystic 

Age 40, “normal” menses, 5 
normal pregnancies. No 
gjTiecologic complaints 

21 

20 after 

2-15 before 

1.28 

Late proliferative, 
Grade 1, cystic 

Habitual abortion. Irregular 

cycle, interval 22 to 35 days 

22* 

No cycle 

0.426 

Atrophic endo- 
metrium 

Nervousness, nausea, vomiting, 
relieved by menstruation, 4 
years’ amenorrhea, age 16 to 
20, now age_ 26. Periods now 
about ei’ery 4 months. Basal 
metabolic rate -22. Urinary 
estrin: -tlO E.U./24 hours. 

Prolan : 0 

23 

14 after 

3 before 

0.486 

Late proliferative. 
Grade 2, cystic 

Migraine. Short 17-day cycle 
with 7-day flow. Basal meta- 
bolic rate -7 

to 

* 

1 20 after 

12 before 

0.342 

Early and late pro- 
liferative, Grade 
^ 2, cystic 

7 abortions from 1921 to 1937. 
Obesity and headaches. Basal 
metabolic rate -f9 

25 

15 after 

13 before 

0.298 

Late proliferative, 
Grade 2, cystic 

Infertility, 2 years. Appendicitis 
and peritonitis 6 years ago. 
Tubes patent. Husband : 0. 

Basal metabolic rate -11 and 
-8 

26 

No cycle 

0.47 

1 

Late proliferative, 
Grade 1, cystic 

Menometrorrhagia, otitis media. 
Basal metabolic rate -f52, -l39, 
+47, +30 

27* 

No cycle 

1 

0.94 

Late proliferative. 
Grade 4, cystic 

Menometrorrhagia 

28 

No cycle 

1.71 

Late proliferative. 
Grade 2, cystic 

Menometrorrhagia 


‘Photomicrographs of the endometriums in these cases are shown in Figs. 5 and G. 
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Table III. Gases in Which Pregnandiol Was Deterjiined and in Which Endo- 
jiETRiAL Biopsy Revealed an Abnormal Differentiated Endosietrium 


CASE 

DAYS BEFORE 
AND AFTER 
ONSET OP 
MENSES 

AMOUNT OF 
PREGNAN- 
DIOL PER 
24 HR., MG. 

REPORT OP 
ENDOMETRIAL 
BIOPSY, PHASE 

COMPLAINTS AND OTHER DATA 

29 

27 after 

2 before 

1.11 

Late differentia- 
tive, Grade 3, 
cystic 

Infertilit 3 ', 5 years. Spontaneous 
abortion 7 years ago 

30 

17 after 

9 before 

1.79 

Early ditferentia- 
tive, Grade 2, 
cj'stic 

Sterility, obesity, arthritis. Basal 
metabolic rate -t -1 

31 

25 after 

3 before 

0.597 

Early differentia- 
tive, Grade 3, 
C 3 ’.stic 

Two episodes of vaginal spotting 

32 

20 after 

8 before 

2.8 

Earlj’ ditferentia- 
tive, Grade 2, 
cj'stic 

Infertility, 4 years. Husband: 
-0. Tubes patent 

33 

19 after 

8 before 

3.8 

Earlj' and late dif- 
ferentiative 

Infertility. Tubes patent. Basal 
metabolic rate +3, Urinary 
prolan: 0 Estrin: 21 E.U./24 
hr. 

34 

19 after 

11 before 

5.0 

Early dilferentia- 
tive, Grade 2, 
cystic 

Infertilit 3 '. Tubes patent. Basal 
metabolic rate -17, -8 

35 

22 after 

2 before 

0.254 

1 1 

Late differentia- 
tive, Grade 1, 
c.vstic 

Secondar 3 ’’ infertilit 3 ’, 1% 3 'cars. 
Has one child age 3. Basal 
metabolic rate -2 

30 

34 after 
? before 

0.070 

Late proliferative 
and early dilTer- 
entiative 

Regular menses until 1 year ago. 
Since ever 3 ' 42 to 49 da 3 ’S, 
scanty. Hirsutism, obesity, 

dysmenorrhea. Basal metabolic 
rate - 2 . Urinar 3 ' estrin: 20 
R.U./24 hr. 

37 

24 after 

0-11 before 

2.9 

1 

Late dilTerentia- 
tive, Grade 4, 
cj'stic 

Infertility. Tubes nonpatent to 
200 mm. Hg. 

38 

1 0 after 

14 before 

0.85 

Early differentia- 
tive, Grade 1, 
cystic 

Occasional vaginal spotting. In- 
fertility. Chronic mastitis. 

Basal metabolic rate: 0 

39 

24 after 

4 before 

2.39 

Late dilTcrentia- 
tive, Grade 2, 
c}-stic 

Infertilit 3 ', 3 3 'ears. Mittelschmerz. 
Tubes patent. Basal metabolic 
rate -1(5, -25, -22 

40 

20 after 

0 before 

0.5 

] 

Late differcntia- 
tive, Grade 2, 
C 3 '.etic 

Infertility, 4 years. Tubes patent. 
Husband had reduced number 
.sperm. Basal metabolic rate -4 

41 

23 after 

5 before 

4.0 

Ear] 3 ' and late dif- 
f erenliativc. 
Grade 2, C 3 '.slic 

Recurrent pyelonephritis, colon 
bacilluria, trichomonas, slcr51it3' 
(husband sterile). Basal meta- 
bolic rate -9 

42 

21 after 

7 before 

0.34 

Late dilTercntia- 
tive, Grade 2 , 
C 3 -.=;tic 

Infertility. Tubes patent. Basal 
metabolic rate -11 

43 

22 after 

0 before i 

! 

1.37 


infcrtilit 3 ’, 7 3 ’ears. Husband: 0. 
Tubes patent 

44 » 


! 

Late differentia- 
tivc, Grade 4, 
<\vstie 

D 3 -.‘;menorrhea. Tricbomonas. 

Basal metabolic rate -11, -8 


*PhotQmicrofrr;ipl!P of ILe ojKlomotrium:,- In thcrsc- c.tF'-it arc fihown In T'A’. -5- 
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Table III — Cont’d 


CASE 

DAYS BEFORE 

AND AFTER 

ONSET OF 

MENSES 

AMOUNT OF 

PREGNAN- 
DIOL PER 
24 HR., JIG. 

REPORT OP 

ENDOMETRIAL 
BIOPSY, PHASE 

COMPLAINTS AND OTHER DATA 

45 

24 after 

4 before 

1.78 

Late differentia- 
tive. Grade 2, 
cystic and 
polypoid 

Secondary infertilitjL 2 normal 
preg., 6 and 7 years ago. Tubes 
patent. Basal metabolic rate -7 

46 

22 after 

6 before 

0.256 

Late ditterentia- 
tive. Grade 1, 
cystic 

Mild dysmenorrhea 

47 

IS after 

10 before 

0.65 

Late differentia- 
tive. Grade 2, 
cystic 

Infertility, 6 jmars. Tubes patent. 
Husband: 0. Basal metabolic 
rate +11 

48 

25 after 

3 before 

m 

Late differentia- 
tive, Grade 1, 
cystic 

Trichomonas. Chronic cystic 

mastitis 

49* 

IS after 

3 before 

0.513 

Early differentia- 
tive. Grade 2, 
C3’’stic 

Oligomenorrhea. Secondary in- 

fertility 4 yr. Tubes patent. 
Basal metabolic rate +15, +21, 
+18, -11 

50 

21 after 
? before 

0.94 

Early differentia- 
tive. Grade 1, 
cystic 

Menorrhagia, irregular interval, 
infertility. Tubes patent. Basal 
metabolic rate +2 


* Photomicrographs o£ the endometriums in these cases are shown in Fig. 4. 


flow. In the present state of our knowledge, it is considered that the amount of 
progesterone secreted by the corpus luteum is markedly less just before the onset of 
menstruation, therefore one would expect pregnandiol to be absent or to be present 
in only minimal amounts in the urine at this stage of the cycle. In the other cases 
of this type, it is entirely possible that the determinations were made too close to 
the time of the menstrual period because of an inaccurate menstrual history; it is 
quite common for a woman to be inaccurate, to the extent of four or five days, in 
giving her menstrual history. It may be that these cases might have shomi a normal 
excretion of pregnandiol had the opportunity for several estimations been available. 
During the course of this investigation, it has become increasingly evident that the 
amounts of progesterone (as evidenced by the excretion of pregnandiol in the 
urine) which are necessary to differentiate the endometrium in a given case may 
vary considerably. For example, in the 5 cases under discussion, in which low 
values for pregnandiol were associated with a normally differentiated endometrium, 
it may be that these endometriums differentiated in response to a minimal amount 
of progesterone. 

This theory of endometrial response, while in no way conclusive, may have some 
practical significance. Here are 5 cases in which the endometrium was normal 
microscopically and yet infertility and scanty menses were complained of. Here- 
tofore, these eases might have been considered normal from the hormonal stand- 
point, but this low finding of urinary pregnandiol may indicate that there is a de- 
ficiency of the corpus luteum in this type of case. 

Table II shows the amounts of pregnandiol present in 11 cases in which, with 
one exception, the endometrium was in a stage of proliferation. In this one exception 
(Case 22), microscopic examination revealed an atrophic endometrium. In 8 of 
these cases minimal amounts of pregnandiol were present, which is the expected 
finding during the proliferative phase; however, it is significant that in Cases 18, 
21, and 28, more than 1 mg. of pregnandiol was found in a twenty-four-liour speci- 
men of urine. It is to be noted that this finding occurred in association with the 
late proliferative phase. In six of these 11 cases (Cases 18, 19, 23, 2G, 27, and 28), 
the fact that the patients bled from a proliferated endometrium would indicate a 
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persistence of proliferation and probably a complete or nearly complete failure of 
the corpus luteum. Case 20 is of interest because it is illustrative of the findings in 
vromen approaching the menopause, and it also illustrates the fact that cyclic uterine 
bleeding can occur from a proliferated endometrium. 

The data obtained in the remaining 22 of the 50 cases in thi.s group are given in 
Table III. In these cases, the endometrium was in a stage of differentiation. In 
12 of these 22 cases, significant amounts of pregnandiol were found in the urine, 
and, in 3 (Cases 33, 34 and 41) of these 12, amounts of pregnandiol were present 
which were in the upper normal range. 

It is evident, from the data presented in Table III, that in only 3 of these 22 cases 
were normal or maximal amounts of pregnandiol found. It is to be noted that in 20 
of the 22 cases in this table a significant amount of cystic change was found in the 
differentiated endometrium; this indicates to us that these were not normal endo- 
metriums. 

It was possible to make repeated e.stimations of the urinary pregnandiol in 
Cases 34 and 35, during a considerable part of the menstrual cycle. The data col- 
lected in these two cases again emphasize the value of repeated estimations of 
pregnandiol. The amounts of pregnandiol per twenty-four hours and the time in 
the cycle during which these amounts were obtained is shown in Table IV. Both 
of these patients had regular menstrual cycles and a flow which did not vary from 
normal in amount or duration. In Case 34, menstruation occurred every thirty days 
and lasted five days; in Case 35, menstruation occurred every twenty-four days and 
lasted three days. From the .standpoint of the menstrual history these patients 
might well be considered as normal, and such cases as these might occur in any 
group such as those studied by Yenning and by us for normal excretion of preg- 
nandiol. Because of the cystic changes in the endometrium which were evident micro- 
scopically, however, it would seem that these patients were not normal. This, there- 
fore, serves again to emphasize the statement previously made that the menstrual 
history is not necessarily an accurate criterion of normalcy. If endometrial biopsy 
had not been performed in these two eases. Case 34 might well have been considered 
normal because the amounts of pregnandiol that were excreted in the urine were in 
the range of normal values. On the other hand. Case 35 would have been considered 
abnormal because of the small amounts of urinary pregnandiol that were found. 
Examination of the endometrium revealed that Case 34, which had the greatest 
corpus luteum function as evidenced by urinary pregnandiol, showed a more marked 


Tabt.e IV. Amount of Pkegnanmou Pf.r Twenty-Four Hours 


AMOUNT OF PRENANDIOL I*ER 

24 HR., MO. 

DATE IN CYCEE 

C«.9c M (30-Day Cycle) 

0.8 

31 

0.51 

13 

2.0 

14 

0.2 

15 

4.0 

10 

3.2 

18 

5.0 

19* 

Cafte 35 (24 -Day Cycle) 

0.507 

15 

0.51 

10 

o.os 

17 

0.43 

18 

0.21 

19 

2.0 

20 

0.254 

22t 

0.34 

23 

0..34 

24 


•Biopsy revealed early dirTercntlation, Grade 2 cvstic endometrium. 
tBloiisy revealed late differentiation. Grade 1 cyjillc endometrium. 
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degree of cystic change in the endometrium than did Case 35 in which a higher de- 
gree of cystic change would have been expected. It would seem that a logical ex- 
planation for these findings^ as has been previously indicated, is that the endometrium 
must be considered as a definite entity and that the endometrial response to proges- 
terone is a variable factor. 

It may ultimately be shown that normal hormonal function is more dependent 
on the relation between the amounts of estrogenic hormone and progesterone 
than upon the actual amounts of either. It is well known that the corpus luteum 
does produce estrogenic hormone as well as progesterone. It is logical to infer 
that the estrogenic hormone secreted Iw the corpus luteum is essential to the de- 
velopment and function of the endometrium during the luteal phase of the men- 
strual cycle. 

It seems evident, therefore, from the data in these two cases, that an evaluation 
of the function of the corpus luteum is much more accurate when several de- 
terminations of pregnandiol can be made and that normal values for pregnandiol 
and a normal menstrual history may be entirely' misleading unless endometrial 
biopsy is performed. 

II. Estimation of Pregnandiol in the Urine of Gravid Women . — Tlie data obtained 
from estimations of pregnandiol in 10 cases during early gestation are shown in 
Table V. In all these cases the history was of normal, regular menstruation, one 
or two periods had been missed, and pregnancy was then later proved to be present. 
It is evident that pregnandiol was excreted in the urine in all of these eases either 
in normal amounts or in amounts in excess of those found during the luteal phase 
of the menstrual cycle. The data on urinary pregnandiol during gestation are incom- 
plete, but the amounts found during the later months of gestation are considerably 


Table V. Gases in Which Determinations op Pregnandiol Were Made 

During Early Gestation 


CASE 2 

DURATION OP 
GESTATION 

AMOUNT OP pregnandiol 
PER 24 HR., JIG. 

1 

2 months 

5.9 

2 

84 weeks 

14.4 

3 

64 weeks 

9.0 

4 

7 weeks 

5.1 

5 

2 months 

8.3 

6 

2 months 

0.5 

7 

74 weeks 

10.11 

8 

3 months 

4.7 

9 

6 weeks 

4.9 

10 

24 months 

12.2 


Table VI. Eesults of Pregnandiol Determinations Made During Last 
Months op a Normal Gestation 


NUJIBER OF DAYS BEFORE 
DELITORY 

30 

25 

26 
24 
22 
19 
17 
15 
12 
10 

7 

4 


AMOUNT OF PREGNANDIOL PER 
24 HR., MG. 

53^9 

31.2 

50.5 

51.0 

27.3 

35.6 

53.1 

55.8 

73.5 

56.8 
47.0 

71.6 

43.2 
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liiglier, varying between 27 and 75 mg. per twenty-four hours. Table VI shows the 
results obtained in one case in which pregnandiol estimations were made during the 
last month of normal gestation. 

III. Estimation of Pregnandiol on the Fourth Day Post ParUm . — The data ob- 
tained on estimating pregnandiol in 51 cases on the fourth day post partum are 
shown in Fig. 8. It is evident that in 45 and 21 per cent of these cases pregnandiol 
was excreted in negative and minimal amounts, respectively. In IG per cent the 
urinary pregnandiol had a mean value of 2.75 mg. per twenty-four hours; in 18 per 
cent the mean value was C.O mg. per tAventy-four hours. 

COMMENT 

It seems apparent from the data so far available that there is a con- 
siderable variation in the amount of pregnandiol excreted by women 
with a normal menstrual historj’-, as well as a variation in the duration 
of excretion during the luteal phase of the menstrual cycle. The values 
obtained by Venning and bj' us for pi'egnandiol in the urine of women 
with a normal menstrual history are essentially tlie same. 


«— 


Icwitt 1.02 
Ulehflit 3.7 
Vein 1.44 


23 cues 


Lowest Telue 0.C55* 
lllitheat vel«« 0.9 

' ye&a 7il'49 0.443 

0 




Lowest 2 
fijgheet 5.0: 
Veen 2.75 


'“45 ^ 

nBzt’iTAZz or caz". 




Lowe at 4.07 
blehest 10,7 
Veen C.O 


' r?,. 9f jregnar.-ilol per 24 bcyrs 


Fig. 8. — ^Excretion of pregnandiol on the fourth day post partum. 


As is indicated in Tables I and II, significant amounts of pregnandiol 
have been found in the urine when a stage of proliferation existed in the 
endometrium. So far this has occurred, with but one exception, in asso- 
ciation with the late proliferative phase of the endometrium. In this 
one exception persistent proliferation was present. This may be ex- 
plained by the fact that there probably is an interval between tlic initial 
secretion of progesterone and the appearance of differentiation in the 
endometrium. It may be that in persistent proliferation of tlie endo- 
metrium some corpus luteum function is present, but not in a degree 
sufficient to cause endometrial differentiation. As Zondek has inti- 
mated, it may also be true tliat minimal amounts of progesterone con- 
tinue to be produced by llie corpus luteum of the preceding men- 
strual cycle. 

The data obtained from .studies carried out dui'ing the stage of endo- 
metrial differentiation, in which cystic changes were evident miero- 
scopicall.v in 20 of 22 cases, reveal that definitely normal levels of prog- 
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naiidiol were not present in the urine in 19 of the 22 cases. This would 
seem to mean that the low values obtained for pregnandiol indicated 
that normal function of the corpus luteum did not exist in tliese cases. 
It would seem logical, therefore, inasmuch as cystic changes have oc- 
curred in association with these Ioav levels, that this finding can also he 
interpreted as evidence of insufficient function of the corpus luteum. 

Low levels for pregnandiol occurred in five of the nine eases in Table I 
in which the endometriums were in the stage of differentiation and 
revealed no microscopic abnormality hut in which some clinical abnor- 
mality was noted. Tliis finding, and some of the findings in association 
witli cystic degeneration during tlie stage of endometrial differentiation 
such as in Cases 33, 34, and 41 in Table III, would seem to indicate that 
the endometrial response to progesterone may vary considerably in dif- 
ferent individuals. Furthermore these findings would seem to indicate 
that there may lie some disturbance in the estrin-progesterone relation- 
ship. In addition, it seems evident that too much reliance should not be 
placed on the menstrual history as given hj’’ the patient, and it would 
also appear that a normal or abnormal excretion of pregnandiol in asso- 
ciation with a normal menstrual history is not sufficient to evaluate accu- 
rately the hormonal status of any particular individual. 

The data obtained from estimations of pregnandiol during early gesta- 
tion would seem to mean that either normal amounts of urinary preg- 
nandiol or amounts above normal in the case of a woman who has missed 
a menstrual period and whose menses have previously been regular is 
indicative of pregnancy. High amounts of urinary pregnandiol, such 
as were found in Cases 2, 7, and 10 in Table Y, would seem definitely 
to indicate the presence of pregnancy. The excretion of pregnandiol in 
the remainder of these cases in amounts equal to or in excess of the upper 
limit of normal for pregnandiol excretion during the luteal phase of the 
menstrual cj’-cle would seem to indicate pregnancy only if the fact of a 
missed menstrual period could be ascertained. In the last month of a 
normal gestation the amounts of pregnandiol in the urine in one case 
Avere found to be much greater and represented the highest excretion of 
pregnandiol so far observed by us. 

As is indicated in Fig. 8, pregnandiol does not immediately disappear 
from the urine following parturition in a definite percentage of the 
eases, although the amount of urinary pregnandiol is much less than that 
found prior to parturition. This Avould seem to mean that there is some 
corpus luteum function after delivery. Whether or not this function is 
associated Avith lactation or some reparatwe process is not as yet ImoAAm. 

SUMMARY AND CONCLUSIONS 

We have employed Venning’s method for determining the amounts of 
pregnandiol in the urine, and in a group of cases comparable to those 
represented in her report the results of the test Avere essentially the same. 

Pregnandiol Avas found in significant amounts in the urine during the 
luteal phase of the menstrual cycle in a majority of the cases studied. 
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Significant amounts of pregnandiol in tlie urine have been found dur- 
ing the stage of estrogenic activity when late proliferation existed in 
the endometrium. 

An abnormal mieroseopic appearance of the differentiated endome- 
trium is nearly always associated with low values for urinary preg- 
nandiol. The endometrial response to apparently normal hormonal 
stimulation may vary. 

Significant corpus luteum function, as evidenced by the amount of 
pregnandiol found in the urine, seems to be present on the fourth day 
post partum in about 50 per cent of the cases studied. 

The excretion of pregnandiol in normal or maximal amounts in the 
urine of a woman who has missed a period and wlio has had a normal 
menstrual history is apparently indicative of early gestation. 
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Tlie author reports four cases of Mongolian idiocy and one rare case of familial 
Mongolism in which a father, his illegitimate .sister and two daughters showed 
this disease. The cerebral disturbances a.ssociated with this abnormality may be so 
obvious at birth that a diagnosis can easily be made. The characteristic symptoms 
are the facial appearance, muscular hypotonicity, extremely lax skin in the back of 
the neck, tendency to remain inactive, drowsine.«.«, and shortness and inward curva- 
tures of the end phalanges of the five fingers. 

Endocrine disturbances usually manifest themselves in the first few years of life 
but may be observed at birth. It is usually believed that klongolian idiots appear 
in women after 40 years of age but only one of the author’s four mothers was 
over 40. 

The ultimate cause of Slongolism is to be sought partly in injury to the germ 
plasm (o\mm or .sperm) and partly to damage to the embryo early in its development. 

•T. P, GuKi-xiiii.r-. 



X-EAY DEMONSTEATION OF SUBMUCOUS MYOMAS BY 
COMBINED USE OF HIPPURAN AND CO 2 INJECTION^' 

I. C. Rubin, M.D., F.A.C.S., New York, N. Y. 

(From the Gynecological Service and the X-ray Department of Mount Sinai Kospital) 

I NTRAUTERINE injeetioii of radio-opaque solutions for the specific 
purpose of demonstrating submucous mjmmas began with collargol 
in 1914. t Since then other forms of colloidal silver and halogen salts 
have been emiiloyed. These have eventual^ been supplanted by iodized 
oils and at present lijjiodol is most eommonlj^ preferred. 

Two techniques are in vogue. One is the fractional and the other 
the evacuation method. The first consists of introducing 2 c.c. of lipiodol 
and making the x-raj* exposure. This is followed by 4 or 5 successive 
films each after 4, 6, 8, and 10 c.c. have been introduced into the uterine 
eavit 3 ^ The second method consists of filming the filled uterus at its 
maximum capacity and again as soon as the lipiodol has been evacuated. 

Each of these methods gives telltale pictures in a certain percentage 
of cases, visualizing submucous myomas and other growths which pro- 
trude into the uterine cavity. Both have the disadvantage of allowing 
the oil to pass through the Fallopian tubes and of entering the peritoneal 
cavity. This drawback may to a certain extent be avoided by controlling 
the injection with tlie fiuoroscope. The injection is discontinued the 
moment the uterine cavity is seen to be filled or the oil is seen entering 
the tubes. The fractional method necessitates multiple exposures which 
must be considered in relation to the examiner and the patient. 

I have souglit to avoid the escape into the peritoneal cavity by in- 
troducing into the uterus a thin rubber balloon (condom or Penrose 
tubing), coated with lipiodol on its outer and inner surfaces. Air 
injected into the balloon served as contrast. Unfortunately the niflated 
balloon does not adapt itself to the configuration of the uterine cavity, 
being limited largely by its molded form. Another device which I 
tried was to introduce a gelatin capsule containing ether after the 
lipiodol was evacuated, the expanding ether vapor liberated from the 
dissolved eapsule serving to distend the uterine cavity. Neither of these 
methods has been found satisfactory. The introduction of a foreign 
bodj- in addition to the lipiodol is not practical, occasioning, as it does, 
added trauma. Although the diagnosis of submucous myomas is impor- 
tant in selected cases, the method employed must be considered in rela- 
tion to its safety, feasibility and simplicity. 

‘These illustrations -were demonstrated at the scientific exhibit at the meetingr of 
the American Gynecological Society, .at Asheville, N- C., ^lay 30, 193S. 

In this -work I had the valuable assistance of my Resident, Dr. Arthur H. D.avids, 
who made the routine injections. 

tRontgendiagnostik der Uterustumoren niit Hiife von intrauterinen Collargolinjek- 
tionen, Zentralbl. f. Gynilk., No. IS, 1914. 



76 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


These conditions appear to be met by adopting the group of organic 
iodides such as' uroselectan, skiodan, diodrast and hippuran, which have 
been utilized in excretory urography. Tliey have the virtue of rapid 
absorption. They are nonirx'itaut and are well tolerated by the blood 
stream. Their elimination by the kidneys is rapid and unaccompanied 
or followed by harmful lesions. 

For intrauterine use the amount of the organic iodide employed is 
not enough as a rule to visualize the urinary tract. The solution may, 
however, when the Fallopian tubes are freely patent enter the peri- 
toneal cavity from which it is rapidly resorbed and soon appears in 
the kidnej’" pelves, ureters, and bladder. As this occurs well after the 
uterographs have been obtained, they offer no confusion. 

Of the substances mentioned, hippuran has so far been used for our 
present purposes although it is quite possible that the others may yield 
equally good results. It is available in crystalline powder and can 
be made up into 100 per cent solution, in which state it can be kept at 
a moderately warm temperature. When cooled it ciystallizes, requiring 
heating before the injection. In this saturation it remains a clear solu- 
tion for a half hour or somewhat longer. Weaker solutions were first 
used and although shadowgi’aphs were obtained the.v were not as satis- 
factory as the 100 per cent solution (1 gm. of hippuran to 1 c.c. of dis- 
tilled water). 

The hippuran is introduced into the uterine cavity by means of a 
20 c.c. syringe and uterine cannula, both of which are kept warm. An 
x-ray exposure is made at the point when the uterine cavity is filled. 
As a rule, from 5 to 10 or 15 c.c. are needed in fibromyomatous uteri 
under pressures varying between 40 mm. Hg and 150 mm. Hg. 

After the x-ray exposure is made the hippuran is withdrawn into 
the syringe and the cannula is removed. It is well to allow two or 
three minutes for the uterus to empty itself. The solution is aspirated 
and whatever araomit remains is exjielled. Another .syringe filled with 
20 c.c. COo is now attached to a clean cannula, 1 or 2 c.c. being dis- 
charged into .sterile fluid in order to displace the air contained in tlie 
uterine cannula. The cannula is introduced into the uterine cavity and 
the COo is injected until a sense of resi.stance is reached which is similar 
to that e.xperienced during the injection of hippuran. At this point 
an x-ray exposure is made. (A bullet forceps grasps tlie anterior cervi.x 
lip and the cannula is introduced so that its tip is ju.st above the internal 
os, the rubber or metal acorn engaging the external os to prevent rc- 
gurgitution.) 

A manometer, indispensable when lipiodol is used, is not required 
with hippuran. I have first in.sufllated the uterus with CO 2 in order 
to determine the initial prc.ssure i-ise necessary to force the CO 2 through 
the uterotubal junction, using this pressure as a guide in injecting the 
solution. The latter was also injected by t])e graduated foi’ce of the 
CO 2 delivered from an insufilation apparatus lioth for tlie practical con- 
trol of the jiressure as well as to observe differences in prc.ssni'c between 
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the fluid and CO2. In this maneuver it is oiity necessary to hold the 
graduated glass tube containing the radio-opaque fluid above the level 
of the bod3^ 

It was found that tlie pressures reached b}^ the aqueous solutions ex- 
ceeded to some extent those reached bj’- the CO2. These were not as 
great as when lipiodol was used. Hence the manometer was found dis- 
pensable and in the last injections we liave resorted to manual injection 
of hippuran depending upon the filling sensation imparted to the hand. 



Fig. 1. — Case E. C. A, Hippuran hysterogram of specimen showing an irregular 
dilated cavity. No definite diagnosis of submucous fibroid can be made from this 
hysterogram. B, Hysteroaerogram with CO: injected after hippuran sliows multiple 
submucous tumors as seen in the specimen. Pig. 1, C. G, Uterus cut open showing 
multiple submucous myomas visualized in Fig. 1, B, 


RESULTS 

The hippuran shadow hy itself may not present the slightest indication of an 
intrauterine tumor. This may be seen in Fig. 1, A, Case E. C., where the hippuran 
hysterogram of the specimen showed an irregular cavity, the outline of submucous 
myomas definitely appearing in the hysterogram following the intrauterine injection 
of CO, (Fig. 1, B). 

In Fig. 2, A, Case B. H., a single submucous myoma was not diagnosable by the 
hippuran hysterogram. It was beautifully outlined in the CO, contrast film (Fig. 
2 , B). 
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The same negative finding was seen in Pig. 3, A, Case M, where neither in 
the clinical hysterogram, by using hippuran 100 per cent nor in the specimen was a 
diagnosis possible of a submucous myoma (Pig. 3, S). The outline of the submucous 
tumor showed up definitely in the clinical hysterogram after CO„ (Fig. 3, B), and 
it w'as also demonstrable in tlie specimen by the aid of CO, (Pig. 3, JO). 

Pig. 4, A, Case I. G., presents an irregular shadow' with the hippuran, wliereas 
the contrast afforded by CO, shows definite protrusion into the uterine cavity (Pig. 
4, B). Uterus opened up showing the submucous myoma, C. 

Pig. 5, A, Case S. Iv., shows no special deviation from the normal triangular 
shape of the uterine cavity by hippuran, whereas the submucous nature of tlie tumor 
is show'n in the hysterogram with CO, (Pig. 5, B). 

When a crescentic sliadow' is obtained by the hippuran alone, it is strongly pre- 
sumptive evidence of a submucous mj-oma (Pig. G, A). In such cases the contrast 



Fip. "2 . — Case B. H. A. Hy.stcrocrrj'.in witli Iiippuran 100 per cent .solution .shows a 
dilated uterine cavity hut }iij tnnrke'l sug^ef!tlon of the presence ot ii suhmucons 
myoma. V, Hy.^teroaoroKram with CO: injected after hil)i)ur<'in .show.s a .solitary suh- 
mucou.s nbroid whicli may be .seen in Kip. 2, C. C, lUcru.s cut open .sliowinf,' a .solitary 
.submucou.s fibroid visualized in FIk. 2, U. 

given by the CO. hysterogram is pitrticuliirly striking, as can be .‘•eeii in Pig. (’>, B, 
Ca.ee P. B. In this case the submucous myoma was removed by tibdominal 
myomectomy after whicli tJie hy.«lcrograin, Fig. O’, C, showed the return to the 
more or le.^s triangular configuration of the uterine cavity (Fig. fi, F) ood is 
prettily detnonstraled in the CO, hy.stcrogram, Fig. 0, E. Another illustration 
of tlic return to the triangular sliape of the uterine cavity after a inyouiectomy 
i.s scon in Figs. ID, A, 10, B, 10, C, and 10, J) (Ca.se F. W.). 

Fig. 7. A, Case C. S.. illustrates a submueou.s myoma in the proces.s of being e.v- 
trudod. The hy.^terngram ivith hippuran is not characterisf ie whereas the CO. hyslero- 
gram show.” the lower jmle of tlie tumor protruding into the cavity of the uterus 
near the internal o”. 
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Pig. 3. — Case M. M. A, Clinical liyterogram -with hippuran 100 per cent solution 
shows a dilated cavity without any definite indication of a submucous fibroid. R, 
Clinical hysteroaerogram with COs Injected after hippuran shows the uterine cavity 
to be definitely encroached upon by a submucous myoma. C, Hysterogram of extir- 
pated uterus with hippuran 100 per cent solution : no indication of a submucous fibroid. 
D, Hysteroaerogram of extirpated uterus with CO 2 after hippuran shows the solitary 
submucous fibroid practically as it appears in Pig. 3, E. E, Uterus cut open shows 
the submucous fibroid visualized in hysteroaerogram. Pig. 3, E. 
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Fig. 4. — Case I. G. A, Clinical hy.sterogram wltli hippuran 100 per cent solution 
sliows an irregular shadow not particularly diagnostic of a submucous fibroid. R. 
Clinical hysteroaerogram witli CO: Injected after hippuran shows the submucous fibroid 
projecting into the uterine cavity as .seen in the specimen (Fig. 4, (7). C, Uterus cut 
open .showing the solitary submucous fibroid. 



Fig. T). — Cnse S. IC A, Cllnicnl hysterogram with hippuran fOO per cent soUitfon 
.•shows a dilated triangular uterine cavity; no suggestion of a .submucous fibroid. 
71. Clinical liy.strroaerognim with CO: inji-ctlon after hlpfiimin shows the .* ubrnucotis 
fibroid. 
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TVhen no submucous myoma, is present despite the multiplicity of tlie tumors, 
the uterine cavity may be typically triangular as in Tig. S, A and B, Case M. E., 
where the cavity is only moderately dilated; or Fig. 9, A and B, Case T. B., where 
the cavity is very marhedly dilated without any protrusion into it of any of the 
fibroids. The CO, x-ray contrast film, however, demonstrates this characteristically 
as may be seen in Figs. 9, B and 10, B. Solutions in the strengths employed for 
intravenous or retrograde urograifiiy arc not quite strong enough to leave a deposit 



Figr. G. — Case P. B. A, Clinical hysterogram with liippuran 100 per cent solution 
shows a dilated crescentic uterine cavity suggestive of submucous myoma. The tubes 
have been entered by the liippuran. B, Clinical hysteroaerogram with CO: injection 
after liippuran shows the submucous nature of the tumor. The tubes are still seen 
to be filled. C, After myomectomy. Clinical hysterogram using liippuran 100 per cent 
solution showing a triangular uterine cavity. D, After myomectomy. Clinical 
hysteroaerogram after CO: injection shows a triangular uterine cavity; no pro- 
trusion into it. 


upon the uterine mucosa to serve as contrast with CO,. We found that strengths of 
80 per cent and upward gave better results. CO, is preferable to air because it avoids 
all possibility of embolism, being absorbed by an equal quantity of blood, while air 
and its other components, oxygen and nitrogen, are relatively insoluble. 
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The indications for the use of x-ray and radio-opaque media and CO 2 
for the demonstration of submucous myoma maj’- be briefly given: 

1. When it is important to avoid a laparotomy for fibroids as in the 
case of obese individuals and in systemic disease, in wliieh circumstances 
x-ray and radium therapy are usually preferred. If a submucous myoma 
is positively known to be present, surgical removal is indicated despite 
the increased risk to the otherwise handicapped patient. 

2. When considering myomectomy in younger individuals who are 
sterile and desire children, or when menstruation is to be conserved. 




Fifj. 7. — Case C. S. A, Clinical liy.sterogram witli hippuran 300 per cent 
.«liow!nfr an irregular cavity without characteristic .sign.s. Ji, Clinical lU'steroaerogia 
with CO 2 injected aftei- hipi)uran .showing the submucous character of the luinoi. 
C. 33xtirpatcd uterus cut open showing the submucous myoma. 


tlie knowledge of the presence of a submucous myoma will cn.'iblc the 
siu’gcon to deal adequately with the condition, adopting .suitable vaginal 
or laparotomy technitiue, or a combination of the two. 

The cases in which hippui'an and COo were ein])loyed are the follow- 
ing: 

Case E. C., 52 yeans old, fjravida ii, para ii; mcnorrhappa for two years, tlau 
increasing from three- to an eight -day flow with clof.«. Uterus enlarged to the size of 
a four months' gestation. Hysterectomy and bilateral salpingo-nophorectomj. 
Bpeeimeu injected with hippuran and COj showed multiple submueous fibroids 
1, A and 1, I>)- 
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Case B. H., 42 years old, gravida ii, para ii; complained of menorrhagia of one 
year’s duration and severe dysmenorrhea, periods lasting six to seven days instead 
of three to four. Uterus enlarged to size of a two and one-half months’ gestation; 
cervix normal; adnexa not palpable. Hysterectomy. Specimen revealed by liippuran 
and CO, a single plum-sized submucous fibroid on a sessile pedicle (Pig. 2, C). 

Case M. M., 47 years old, gravida iii, para iii; menorrhagia and dysmenorrhea for 
the past four to five months, periods increased from four to eight days, the flow being 



Fig. S. — Case M. E. A, Clinical liysterograni with liippuran 100 per cent solution 
showing a somewhat dilated cavity with no suggestion of submucous myoma. B, 
Clinical hysteroaerogram after CO 2 injection shows a triangular cavity with no en- 
croachment. 



Fig. 9. — Case T. B. A, Clinical hysterogram with liippuran 100 per cent solution 
showing a widely dilated irregular uterine cavity. B, Clinical hysteroaerogram with 
CO 2 Injected after liippuran showing no encroachment upon the uterine cavity. 


profuse. Uterus enlarged to the size of a ten. to eleven weeks’ gestation; adnexa 
not palpable; cervix normal. Clinical hysterogram, liippuran and CO,, showed a 
submucous myoma. Hysterectomy and bilateral salpingo-oophorectomy. Specimen 
showed a uterus enlarged to a three months’ pregnancy, containing one large sub- 
mucous fibroid and a few intramural fibroids (Pig. 3, H). 

Case I. G., 43 years old, gravida ii, para ii; for past six months severe menstrual 
bleeding with passage of clots. Uterus uniformly enlarged to the size of a three 
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months’ gestation. Clinical hysterogram, liippuran and CO,, showed the presence of 
a large submucous myoma, Fig. 4, B (specimen), wliich was confirmed by the opened 
specimen. 



Fifr. 10- — C.Mse F. W. A, Flat plutc pliowlrur faint outline of onlarKOfl uterus in 
relation to pelvis. Clinical liy-stcroKrain with hli)puran 100 i)cr cent .‘-•olution 
intr a v.'l<!ely (lllatcd irrcfrular uterine cavity williout any definite .sifrn of .subniucou. 
encroachtnenl. C. Clinical hysteroaeroKfa ni with CO: injected after hifipuran 
inc the subimicou.s character of the fibroid. D, After myomectomy. Clinical livstero- 
Kram with hipjniran 100 pei- cent .«--oiution siiowlnt; tvldely dilated uterine 
trianjtu'nr .shape. E, After myornretomy. Clinical lijasteroaerop'ram with CO: in' 
joctc<l after hlppuran showlnti .a widely dilated uterine cavity; no .subrnucou.s en- 
croachment 
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Case S. K., 48 years old, gravida v, para iv; craniotomy; and an angioma of the 
skull removed six months ago. Became pregnant, last period occurring on Dec. 20, 
1937 ; an x-ray abortion was performed. Entered hospital bleeding profusely. Uterus 
the size of a three and one-half months’ gestation and contained a number of sub- 
serous fibroids; cervix patulous; adnexa not x^filpiible. Bleeding continued despite 
oxytocics, and a dilatation and curettage were performed. This revealed a sub- 
mucous fibroid on the right posterolateral wall of the uterus, confirmed by a clinical 
hysterogram, hippuran and GO„, Fig. 5, B. 

Case P. B., 25 years old, single, gravida 0, para 0; menorrhagia for the past eight 
to nine months, flow increased from five to six to twelve to thirteen days. Uterus 
the size of a three months’ gestation, smooth in contour, mobile; cervix firm, closed; 
adnexa negative. Clinical hysterogram (hippuran and CO„) shoM'ed the presence of 
a submucous myoma (Fig. 0, B). Myomectomy was performed; one large fibroid re- 
moved from the left iiterine wall. The postoperative injection of hippuran and 
CO. showed a return to the triangular form of the uterine cavity (Fig. 6, D). 

Case C. S., 43 j'ears old, married 9 years, gi-avida 0, para 0; menses normal until 
one year ago; since then has had menorrhagia and dysmenorrhea; flow eight to 
ten days with many clots. Uterus enlarged to size of a seven to eight weeks’ gesta- 
tion and slightly irregular; cervix softened and external os slightly dilated; adnexa 
negative. The lower pole of the intrauterine tumor was just palpable to finger 
tip. Clinical hysterogram not necessary but done for purposes of demonstration and 
contrast (Fig. S, B). Vaginal hysterotomy and removal of a submucous fibroid the 
size of a large plum (Fig. 7, G). 

Case M. E., 44 years old, gravida vi, para v; menorrhagia of one year’s duration. 
Uterus enlarged to the size of an eight weeks’ gestation due to a number of small 
myomas in the right uterine wall. Curettage: uterine cavity symmetrical showing 
no submucous tumors. Clinical hysterogram, hippuran and CO., showed moderately 
dilated triangular uterine cavity, no submucous myoma. 

Case T. B., 49 years old, gravida ii, para ii; menorrhagia for past year. Blood 
pressure 200/100. Pehde examination: cervix hypertropliied; uterus enlarged to the 
size of a two to two and one-half months’ gestation; adnexa not palpable. Clinical 
hysterogram, hippuran and CO,, showed the uterine cavity dilated but not encroached 
upon by any tumor (Figs. 10, A and B). Curettage and radium, 1,500 me. hours. 

Case F. W., 29 years old, single, nulligravida ; profuse regular periods; increasing 
size of abdomen and metrorrhagia of three weeks’ duration on two occasions. Uterus 
found enlarged to the size of five months’ gestation, firm and tender. Clinical 
hysterogram, hippuran and CO,, showed a markedly dilated, irregular uterine cavity 
on one side suggestive of a submucous myoma (Fig. 10, B) which was definitely 
proved after the injection of CO, (Fig. 10, C). A single large fibroid was removed 
without entering the endometrial cavity although the fibroid encroached npon the 
entire left side of the cavity. A hysterogram with hippuran and CO, after the opera- 
tion showed the endometrial cavity of triangular configuration (Fig. 10, D) and 
after CO, injection (Fig. 10, E). 

SUMMARY 

The presence of snlimiicoiis myomas can be diagnosticated roentgeno- 
logically by the intrauterine injection of iiippuran followed by COo. 
Neither by itself is adequate for this purpose. The hippuran is used 
in concentrations of 80 to 100 per cent which, Avhen expelled from the 
uterine cavity, leaves a crystalline deposit on tlie uterine mucosa and the 
mucosa covering the submucous tumor. The injection of CO 2 serves as 
a transparent contrast to the densely opaque hippuran outline. Both 
media are innocuous, each being well tolerated by the organism. There 
are no irritation and no residue or foreign body reaction. In selected 
cases where recognition of submucous myoma is important from the 
viewpoint of the choice of therapy, this method appears to be serviceable. 



BREECH PRESENTATIONS AND PROPHYLACTIC EXTERNAL 

CEPHALIC VERSION 

IsADORE A. Siegel, A.B., M.D., and Hugh B. McNally, B.S., M.D., 

Baltiaiore, Md. 

(From the Depcirimcnt of Obstetrics, University of Maryland Medical School) 

M uch lias been Avritten on the subject of breecli presentation, its 
high fetal mortality and maternal morbidity, and the proper 
metliods of deliA^ering these patients. In many studies emphasis has 
been placed upon the management of the breech for the purpose of 
loAA^ering tlie fetal mortality. Cannel and Dodek haA^e slioAim in a 
rcAGCAA’’ of the literature that, no matter Avhat method is employed in 
deltyering a breech presentation, the fetal mortality still remains too 
high. Further, it A\'as shoAAni that the greate.st cause of fetal death is 
the result of injury rather tlian of asphj'xia. It is our purpose to add 
to the literature the results of our study on breech presentations and 
to lay special emphasis upon the Amine of prophylactic external cephalic 
A'ersion as a prenatal method of treating breech presentations by Avhich 
the fetal mortality ma}' be materiallj’’ reduced. 

AIATERIAL 

We studied 167 primary breech presentations deliA'ered at the Uni- 
Amrsity Hospital from 1926 to 1935. We eliminated all multiple preg- 
nanees A\diere one or both babies A\’ere deliA'ered as a breech, as Avell as 
all internal A'ersion and breech extractions. 

In Tal)lo 1 are noted tlie di.slribution of tlie cases as to parity and type.s of 
pre.seiitations. It is intere.sting that the priniigravida and inultigravida arc prac- 
tically equal in nuniber. Tlii.s i.s .'••onicwhat unusual since breech prc.«entations are 
usually considered more common in the multigravida. 

In this same table we find that full breech and frank breech ])rc.scntations, as 
well as the anterior tj'pos of breech presentations are in great preponderance. 

In Table II are listed the various methods of delivery employed and the relation- 
ship of the fetal mortality to each type of delivery. Except for cesarean section 
deliveries we find that there is no marked difi'erence in the fetal mortality and for 
each type the fetal mortality is high. In only two cases were the forceps applied to 
the aftercoming head. 

It is interesting to know that in 39 cases of breecli deliveries a single medio- 
lateral ejiisiotoiny preceded tlie delivery; in 2-1 cases a bilateral episiotomy was 
used; and only in one case was a central episiotomy iierformcd. Perineal lacerations 
were noted in 7 cases. This low incidence of lacerations is due to frequent use of 
episiotomy ]»receding most breech deliverie.s. In only one case was the Yoorhees' 
bag emjdoyed to aid in the dihitalion of the cervix, while in S cases manual dilatation 
of the cervi.x was necessary to ofl'oat delivery. 

In attempting to find the etiologic factors responsible for the breech j)re.‘-entations 
exclusive of multiparity, we found that in IS) cases jirematurity was pre.'-ent: in 
2 cases monstrosity could Iw indicted; and in oS cases contracted pelvis from a 

8G 
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Table I. Sitmjiary of Breech Delweries 


Total number of primary breech deliveries 167 


PrimigraATida 

84 


Multigravida 

83 


Full breech 

52 


Frank breech 

79 


Footling 

14 


Not classified 

25 


L. S. A. 

72 


B. S. A. 

74 


L. S. P. 

10 


E. S. P. 

6 


R. S. T. 

1 


Not noted 

4 


Table II. Method of 

Delivery and Fetal Mortality 


TYPE OF delivt:ry 

NO. OF CASES MORTALITY 

Breech extraction alone 

71 

27% 

Break-up of breech and extraction 

43 

30% 

Spontaneous delivery 

38 

41% 

Cesarean section 

12 

0 

Not noted 

3 

0 


plight to a marhecl degree was noted. There were 12 ce.«arean operations done; in 
8 cases for contracted pelvis; 2 for placenta previa; one for premature separation 
of the placenta; and one for the purpose of sterilization. 

The duration of labor was found to be increased averaging 22.2 hours for the 
primigravida and 13. G7 hours for the nuiltigravida. 

Very few accidents due to the breech pre.sentation were encountered. Prolapse 
of the cord occurred in only 5 cases and in one case the arm was prolapsed as well. 
There were no clavicle nor femur fractures reported, and the only injury noted was a 
contusion of the thigh and arm in two cases. 


Table III. Causes of Fetal Death ix Breech Presentations 


Intracranial hemorrliage 

7 

Asphyxia 

21 

Atelectasis 

2 

Monstrosity 

2 

Prematurity 

7 

Eclampsia 

2 

Maternal syphilis 

4 

Unknown 

2 

Total 

47 (28.1%) 


Table W. Fetal Deaths Associated With Obstetric Accidents 


Total fetal mortality 47 

Premature separation of the placenta 7 

Nephritic toxemia 1 

Eclampsia 2 

Hydramnios 1 

Syphilis , , — 4 

BandPs contraction ring 1 

Placenta previa centralis 1 

Pyelitis 1 

Monstrosity 2 

Prematurity 7 

27 

Corrected fetal death 20 (12.1%) 
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The gross fetal mortality in tliis series \ras 47 (28.1 per cent) n-itli a correcteci 
mortality of 20 (12.1 per cent). In Table III are listed the various causes of 
fetal death. In view of the fact that very few of these babies came to necropsy, 
it is most probable that the high number of fetal deaths ascribed to asphj’xia was 
perhaps due to birth injury. In Table IV are listed the fetal deaths as they were 
associated with obstetric accidents. 

There were three maternal deaths. One was due to multiple emboli following 
the delivery. Another was due to chronic myelogenous leucemia; and tlie third was 
due to shock and postpartum hemorrhage following premature separation of the 
placenta. It is felt that none of these deaths could be attributed to the type of 
presentation nor to the delivery. 

The maternal morbidity was definitely increased; in 31 cases there was an 
elevation of temperature to 100.4° P. or more on two consecutive days. Most of 
these infections were mild. This gave us a morbidity of 1S..56 per cent which is an 
expected finding in breech deliveries. 

PROPHYLACTIC EXTERNAL CEPHALIC VERSION 

From tliis study, wliieli is essentially in agreement with all other 
studies on breech presentations and deliveries, we can readih" under- 
stand the undesirability of the breech presentations and the inability 
to markedly improve our results by breech deliveries. 

We must, therefore, look to some other method of handling the 
breech presentations that will make it possible to obtain more desir- 
able results. External cephalic version seems to offer the one method 
by which this may be accomplished. If it is successful, we immedi- 
ately convert a fetal mortality of approximatety 15 per cent in breech 
presentations to one of 3 per cent in cephalic presentations. 

King and Gladden; Irving and Goethals; and Cannel and Dodek 
recommend external cephalic version. Also the reports of Gibberd, 
Eyder, Bartholomew, I\IcGuinne.ss, Glassinan, Vegh, Thornhill and 
others who have performed external Amrsions are conAuncing. Despite 
these favorable reports Ave still find either a resistance or an indiffer- 
ence among the profession to perform external A’^ersion. Obstetric 
textbooks recommend that external vevsiovs should be attempted, yet 
Ave fail to teach this art to our students, and Ave hesitate to practice 
it upon our patients. 

We liaAm performed external A'er.sion from the tAventy-eighth to the 
thirty-eighth Aveek of pregnancy; hoAvcA^er, the best time is generally 
from the thirty-second to thirty-sixth Aveek, although it should be 
attempted cA-en at term or early in labor. The technic of external 
cephalic version Ave liaA^e employed is the same as described in any 
standard textbook on obstetrics. We believe it is important, hoAvcA'cr, 
to emphasize certain points in the procedure and to take certain 
precautions in performing a A’er.sion. If the abdomen is Avell pov’- 
dered, it Avill facilitate the moA'emcnts of the hands OA^er the abdomen. 
The A’cr-sion should be done sIoaa’Iv and gradually; if the uterus under- 
goes contraction, the baby is held in place but no further pressure is 
made until the uterus is relaxed. In this manner the turning is con- 
tinued so that it may take ten or fifteen minutes before the A'crsion 
is completed. The fetal heart beat .should be obtained before, during, 
and for scA'cral minutes after the A'ersion in order to ascertain its rate, 
regularity, and character. In this manner aa’c make certain that there 
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is no marked eliange in the fetal heart due to the version. We have 
often noted a temporary change in the rate and regularity of the 
fetal heart following a version but never a persistent one. If the fetal 
heart after five minutes of auscultation should show a persistent slow- 
ing or increase or irregularity, it Avould probably he safer to undo the 
version. We do not adAmeate the use of an anesthetic, because it car- 
ries with it the risk of employing too great a force which may result 
in premature separation of the placenta. We feel that if a A'-ersio'n 
cannot be performed Avithout an anesthetic, it is better to leave it 
undone, because it is probably due to tAvo causes; (1) the breech is 
already tightlj’- fixed in the pehus; or (2) a frank breech may be 
present. If a Aversion cannot be done with a reasonable amount of 
pressure then an x-ray picture should be taken to ascertain the type 
of presentation. If a frank breech is present, a version should not be 
done : (1) the extended legs splint the body so that the baby cannot 

be made to flex suffieientlj’- to make the Aversion easy ; (2) a compound 
liresentation maj’’ result. 

McCullogh reports 4 eases of external A>’ersion in unrecognized frank 
breech presentation. These patients were permitted to go into labor 
and alloAved to remain in labor for many hours Avithout recognizing 
that the dystocia Avas due to a compound presentation; both feet and 
head presenting at the same time, Avith the final outcome being rup- 
ture of the uterus in all four cases. In our series Ave found tvro cases 
where the external version AA'as unsuccessful; the x-ray picture showed 
franlc breech presentations. 

Since 1936 Ave have attempted to perform external cephalic A^'ersion 
upon breech presentations Avhieh haAm come under our observation. 
These eases were gathered from the Unwersity Obstetrical Clinic, the 
Baltimore City Hospital and Baltimore City Health Department Pre- 
Natal Clinics, the Franklin Square Hospital and from the senior 
author’s prh'^ate case files. We haA'^e folloAved 77 cases of breech 
presentations; in 68 cases versions Avere attempted and m 55 versions 
Avere successful and delh'^ered as cephalic presentations. In 2 eases 
A'^ersions Avere successful, but later the presentations reverted to 
breech and delivered as such. In 9 cases versions could not be per- 
formed. In 3 cases version Avas unsuccessful but spontaneous A'^ersions 
occurred later. In 6 cases no A'-ersion Avas attempted and spontaneous 
A’-ersion took place. In 3 eases of transA^erse presentation in Avhieh the 
breech Avas the original presentation version Avas successful. 

Table Y. Total Number of Breech Presentations Pollowed (77) 


No. of versions • attempted 68 

No. of successes 55 (81%) 

No. of primigravida 21 

No. of successes in primigravida 15 (71.4%) 

No. of multigravida 47 

No. of successes in multigravida 40 (85.3%) 

MesuUing Presentations : 

Occiput anterior 43 (78.2%) 

Occiput posterior 7 

Rotation from occiput posterior or occiput transverse to occiput 5 
anterior 

Gross fetal mortality 


1 (1.82%) 
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In Table V we give a summary of our results on external versions. It is important 
to point out the 71.4 and 85.3 per cent successes in primigravida and multigravida, 
respectively, as Avell as the 78.2 per cent resulting anterior occiput presentations. 
In 14 cases the pelvis was contracted. A total of 22 forceps deliveries were 
performed; 13 of these were forceps deliveries done for convenience and 9 for in- 
dicated reasons. There Avere 4 cesarean operations; 3 in vertex presentations for 
disproportion and one in a breech presentation Avhere version failed and a contracted 
pelA'is AA’as present. 


Table VI. Collected Ca.ses op External Version 


AUTHOR 

CASES 

ATTEJtPTED 

CASES 

SUCCESSFUL 

NO. AVITH 

ANESTHESIA 

U1 

ci 

C4 

CU 

MULTIPARAS 

EM 

4 

F-4 ^ 

1 ° 

w 

w 

<* 

J ft 
O f£5 
O 
ft O 

BLEEDING PREMATURE 
SEPARATION 

OF PLACENTA 

COMPOUND 

PRESENTATION 

REMARKS 

Vedder 

52 

4G 

22 



1 

0 










(2.18%) 





Thornhill 

58 

49 

2 

17 

32 

1 (2%) 

0 



2 sections 

Mehta 

55 

53 

0 

8 

47 

0 

0 




Davison 

14 

12 

0 



0 

0 




Donovan 

91 


- 

38 

42 

4 (5%) 

0 




McGuinness 

59 

57 

2 

23 

34 

1 

0 










(1.8%) 





Glassman 

G4 

G1 

0 

9 

52 

0 

0 




Ryder 

29 


G 



0 

0 

1 











(slight) 



Gibberd 

232 

179 

5 



7 

0 

1 









(3.9%) 


(slight) 



Eictdijh 

35G 

317 




12 

2 










(4.5%) 





Meurer 

149 

138 








Quoted by 











BartholonioW 

Kouwer 

190 

174 

0 



7 (4%) 





Meyer 

22 

21 

0 

3 

IS 

1 



1 








(4.5%) 





Dccugnicre 

32 

29 

0 

12 

17 

0 




1 Cesarean 











dcliA'cry 

Sarocy 

23 

20 








Quoted by 











Horn 

Pollack 

K) 

IG 

7 








Bartholomew 

54 

39 


53% 

o 

CO 

0 

0 

0 

0 


Aranowitch 

GG 

30 








Quoted by 











Horn 

Vi-gh 

3G 

32 

0 

IG 

20 

0 


0 



Konde 

7 

0 




0 





King, IV. W. 


250 

38 



4% 





White 


300 

92 



5% 


6 


All 0 cases of 











bleeding 











under 











anesthetic 

Allen 


100 


35 

05 

0 





MacafTcc 


1.34 




0.74% 





Wriglcy 

7G 

•15 

70 



10 

1 

O 

o 


All cases done 







(13.6%) 




under an 











anesthetic 

Siegel and 

cs 

00 

1 

15 

40 

1 

1 

0 

0 

4 scction.s 

McNa.lly 

1 





(1.82%) 





Total i 

|22G0j 



3.13% 




— 
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Accidents due to the versions were practically none. There was no bleeding. 
There were only 2 cases of premature rupture of the membranes; 1 occurred twenty- 
four hours after and the other several daj's after the version. Tliere were no 
premature labors. Thei’e was one case of prolapse of the cord and hand. This 
was in a multipara where version was performed early in labor and Avas successful. 
The labor progressed normally; the cervix became fully dilated and Avhile the patient 
Avas being prepared for delivery her membranes I’uptured AA'ith such great force 
that the anmiotic fluid struck a Avail about eight feet aAvay. With this accident the 
cord and hand prolapsed together; the patient Avas immediately delivered of a live 
baby. 

There Avere no maternal deaths and a maternal morbidity of 13 per cent resulted ; 
all infections being mild. 

There was one fetal death in the entire scries of successful versions. This baby 
Avas delivered spontaneously at home before the arrival of the doctor, aa’Iio found the 
baby lying in a pool of anmiotic fluid Avith a loop of cord about its neck. This baby 
evidently died of external asphjoda from drowning. 

In our series of 5S patients only one A'crsion Avas necessary; in 5 patients, 2 
versions; in 2 patients, 3 Amrsions; and in 1 patient, 4 Amrsions were done. 
There apparently is no danger in performing repeated A'ersions. At no time did Ave 
employ abdominal binders nor do Ave believe them to be of value. 

BartholomcAV reports that by performing external versions he had reduced the 
incidence of breech deliveries by 80 per cent. The incidence of breech presentations 
at the University Hospital for ten years prior to 1936 Avas 5.43 per cent. For the 
years 1936 and 1937, by performing a limited number of external Aversions since 
not all breech presentations came under our care, this incidence Avas reduced to 3.78 
per cent. 

DISCUSSION 

The objections to performing- external cephalic version are generally- 
given as premature rupture of the membranes; premature labor; pre- 
mature separation of the placenta; prolapse of the cord; twisting of 
the cord about the baby^s neck or body; reversion back to breech; 
compound presentation ; rupture of the uterus ; intrauterine death and 
finally that spontaneous version does occur. These are all valid ob- 
jections but to determine their frequencj’- and their effect upon the 
fetal mortality, -we have gathered together in Table VI the reports 
of many Avriters on this subject. From this Ave find that the gross 
fetal mortality except for AVrigley's series A'aried from 5 per cent to 
nothing. In Wrigley's series Ave find that all the A’-ersions Avere done 
under anesthesia Avith a high incidence of bleeding and resultant high 
fetal mortality, Wrigley Avarns against the use of anesthesia, because 
of the too great force employed in executing the version. Otherwise 
the complications folloAvnig Amrsions Avere very fcAv. Thus in a total 
of 2,269 successful Aversions, there resulted a gross fetal mortality of 
3.13 per cent, AAdiieh is Avhat one expects cA^en in cephalic presentations. 

We recommend doing a cephalic Aversion in the face of existing con- 
tracted pelAus as a valuable procedure. It is impossible to adequatelj'- 
judge disproportion clinically in the case of a breech presentation; 
and roentgen cephalometry is very unsatisfactory in these eases. 
Goethals has shoAAm that the technic is complicated and that in 39 
per cent of the films taken, measurements could not accurately be 
made. In cephalic presentations the x-ray measurements are more 
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satisfactory and clinically one can determine lYliether disproportion 
exists and wlietlier a test of labor should be given. We wish to report 
four eases which graphically illustrate the value of cephalic version 
in contracted pelves : 

Case 1. — A IG-year-old negress, primigravida with a rachitic pelvis whose C.D. 
measured 9.0 cm. and x-ray 0. V. 8.4 cm. was seen on July 1.3, 1937 with a presenta- 
tion. of L. S. T. and converted by external version to L. 0. A. A test of labor was 
given, the head entered the pelvis and after a labor of 12t4 hours delivered spon- 
taneously of a live baby weighing 6 pounds and 1 ounce. With these measurements 
and failure to have performed a ver.sion, we would have delivered her by an elective 
cesarean operation. 

Case 2. — A 19-year-old wdiite woman, para i who, in her first pregnancy, had a 
breech presentation with the breech fixed in the pelvis. Attempts were made 
to perform an external version with and without an anesthetic but failed. X-ray 
cephalopelvimetry .showed a borderline disproportion with a frank breech. Siie was 
delivered b}' an elective section of a live baby weighing 6 pounds 7 ounces. In her 
next pregnancy on Sept. 17, 1936 she was thirty-four weeks with an L. S. A. An 
external version was done changing the presentation to E. 0. A. At term a test of 
labor was permitted, the head entered the pelvis and after a labor of twelve hours 
and ten minutes, she was delivered by low forceps after a manual rotation from 
E. 0. T. to E. 0. A. of a live baby rveighing 6.5 pounds. Had we failed to have 
done the version in this case she would have been delivered by a second cesarean 
section. 

Case 3. — A 21-year-old negress, gravida iii, who had a generally contracted 
pelvis, was delivered in her first pregnancy of a stillborn baby by cesarean section. 
The reason for the section was not known. In her second pregnancy she had a 
breech presentation with no attempt at conversion. It resulted in a footling presenta- 
tion and during the extraction both arms became extended in the nuchal position, 
the clavicle was accidentally fractured and finally a live baby weighing 6 pounds 
2^/^ ounces was delivered. With her third pregnancy on Oct. 6, 1936 an L. tS. P. was 
converted by external version to E. O. T. She was delivered on Dec. 2, 1930 after a 
labor of eight hours and fifty-four minutes by low forceps after manual rotation 
from E. O. P. to E. O. A. of a live baby rveighing 6 pounds 4^/4 ounces. Thus in this 
case we obviated the difiiculties of a breech delivery. 

Case 4. — A 21-year-oId negress, primigrarida, with a contracted pelvis had on 
Sept. 29, 1937 an L. S. A. at thirty-eight weeks converted by external version to 
E. 0. T. On Oct. 13, 1937 she went into labor with suggestive disproportion and was 
given a test of labor. The head failed to enter the pelvis and she was delivered 
by a low cendcal section of a live baby. If this case had been permitted to have 
remained a breech, a test of labor would have been of no real value, because the 
soft breech would enter the pelvis, whereas, the aftercoming head would not; and it 
would have been too late then to perform a cesarean section. 

There have been reported sporadic eases of fetal death in utero fol- 
lowing extei'nal version. That has not been our experience nor that 
of most writers. It is quite possible that these deaths may liave been 
coincidental, since a certain number of babies die in utero without 
any discernible cause. 

SUMMARY 

1. A study of 167 primary breech deliveries is presented. 

2, The etiologic factors rc.sponsiblc for breech presentations aside 
from multiparity seem to be prematurity, monstrosity, and conlraciecl 

Iielves. 
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3. This study reveals a gToss fetal mortality of 28.1 per cent and a 
corrected one of 12.1 per cent. 

4. It is believed that the fetal mortality in breech deliveries cannot 
be reduced below a certain minimum, which is still too high, due to in- 
herent anatomic difficulties present. 

5. External cephalic version offers a satisfactory method by which 
the high fetal mortality in breech deliveries can be reduced. 

6. In this series external version was successful in 81 per cent of 
the eases with the resultant presentation being occiput anterior in 
78.2 per cent. 

7. External version should be performed without anesthesia, slowly 
Avith auscultation of the fetal heart before, during, and after the 
version. 

8. If version cannot be performed Avith a reasonable amount of 
force, an x-raj* picture should be taken to rule out a frank breech, 
which should not be turned. 

9. Carefully done external versions result in fcAv accidents and in 
good outcome for the baby. 

10. An external Aversion in the face of- a contracted pelvis is desir- 
able in order that better clinical judgment may be nsed in the treat- 
ment of the case. 

11. The practice of external cephalic version as a prophylactic meas- 
ure in prenatal care should be taught and employed in order to re- 
duce the incidence of breech delweries Avith its high fetal mortality. 
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During 1914 to 1933 there ivere 47,793 deliveries at the Helsingfors Woman’s 
Clinic. During the first ten-year period there were 22,196 deliveries with a maternal 
death rate of 0.45 per cent. During the remaining years there were 25,597 deliveries 
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the hospital. If these are excluded, the total maternal mortality for the two periods 
was 0.18 and 0.17 per cent, respectively. 
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THE EFFECT OF QUININE-CALCIUM ON UTERINE MOTILITY 

J. Raymond Johnson, Ph.D., Brooklyn, N. Y. 

(From the Department of Physiology and Pharmacology, Long 
Island College of Medicine) 

A lthough quinine has long been recognized as an ecbolie drug, the 
^ results obtained with its therapeutic use have been variable and 
unpredictable. 


ScliiibeU working on puerperal cat.s found tliat small doses of quinine amplified 
the uterine contractions while large doses depressed them, and he emphasizes there- 
fore the importance of using small doses in obstetric practice. Weissmann and 
Klippel2 on the other hand have not seen any depressing elTect with larger doses 
of quinine, and the}' attribute the variable effects to differences in uterine sensitivity. 
In studying the effects obtained with combinations of quinine and various other 
oxj’tocic agents, Kunisho^ found no potentiation of pituitrin effects with quinine 
on strips of human uterus, whereas in the case of excised rabbit uteri, pregnant or 
nonpregnant, he^ found a combination of one-half the minimal active dose of each 
drug to be an effective stimulus. 


More recent investigations have indicated that quinine is much more 
effective in increasing uterine motility when it is combined witli calcium. 

Winkler and Vetter^ and Weissmann and KlippeP in clinical studies have reported 
ver}' good results with quinine-calcium (Sando'z). Thej' found that it greatly sur- 
passed quinine alone not only in increasing the sensitivity of the uterus to pituitary 
extract but also for inducing labor pains. The main indication according to their 
inve.stigations is primary' uterine inertia particularly' after premature rupture of the 
fetal membranes. 

Weissmann and Klippel extended their work into the experimental field and tested 
quinine and calcium separately and in combination on multiparas and nonpregnaiit 
mice. The animals were killed shortly' after application of the respective drug.s, 
and ky'mographic registrations were made of the contractions of the surviving uteri. 
The contractions after quinine alone showed an increase in both frequency and 
amplitude, while with calcium alone only' tlie amplitude was increased. When quinine 
and calcium were administered simultaiieou.':!}' the records showed a combination of 
the quinine and calcium curves. 

Other investigations®, r have indicated the usefulness of quinine-calcium in 
therapeutic abortions, and Busch® has employed it in the treatment of a variety' of 
obstetric cases. 


In the pi’csent inve.sligation the nterine fistula for rcoording uterine 
motility in unane.sthetized rabbits'’- wa.s used. Fully' mature female 
rabbits, weighing from 2 to 3 kilogj-ams, were ovarieetomized and 
motility was induced and maintained by daily' admini.sl ration of tiic 
ovarian hormone, estradiol. 


Tlie preparations used were a solution of quinine dihydrocliloride, the nco- 
calglucon (calcium gluconogalactogluconatc) ampoule product equivalent in cakiuni 
ion content to a 10 per cent .‘•iipcr.-af urafed solution of calcium gluconate, ami 
the regular (juinine-calcium (.“^andoz).* Bach cubic centimeter of the qmnirie- 
calcium (f?andoz) ampoule product is said to contain 0.00 gm. of quinine gluconate 
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(equivalent to 0.037 gm. of anhydrous quinine base) and 0.009 gm. of calcium ion. 
These quantities of quinine (calculated as the anhydrous base) and calcium ion 
were contained respectively in each cubic centimeter of the quinine dihydrochloride 
solution and the neo-calglucon ampoule solution. Injections were made both in- 
travenously and intramuscularly, in the former case the usual dose being 1.0 c.c. 
and in the latter 2.0 c.c. The rate of intravenous injections never exceeded 1.0 
c.c. per minute. 

The plan of procedure which was adopted for the most part was to run comparable 
experiments, so far as conditions permitted, using the various preparations on con- 
secutive days on the same animal. This was deemed advisable for two reasons: (1) 
The effect from the quinine injections, even after intravenous administration, was 
found to last for as long as 1.5 to 2 hours; (2) in control experiments where no 
injections were made, uterine motility sometimes decreased appreciably within two 



Figr. 1. — ^Effect of neo-calglucon (1.0 c.c. intravenously) on uterine motility. Time 

in minutes. 



A\ . . ■■ .B. 


Fig. 2. — Effect of quinine dihydrochloride (1.0 c.c. intravenously) on uterine motility. 

(A) Immediately after, (jB) one hour after injection. Time in minutes. 

to three hours so that repeated injections might give unreliable and imcomparable 
results. 

The procedure tvas varied somewhat in different experiments but the general rule 
was to allow fifteen to thirty minutes of normal recording and then make the injec- 
tion without interrupting the record. In order to evaluate the records the height of 
each separate contraction was measured, and for comparing any given period with 
the normal the total contraction height for this period was divided by the number 
of minutes. Since it was necessary to establish a new normal for each separate ex- 
periment, the only way of comparing the effects of different injections was to ex- 
press the results as percentage variation from the normal. 

EXPERIMENTAL RESULTS 

The records in general show that while quinine and calcium both pro- 
duce an increase in uterine motility the effect produced by a combina- 
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tion of tlie two is appreciably greater and more prolonged than that 
with either alone. This is true for both intravenous and intramuscular 
injections. 

Mgs. 1 to 3 are tjrpical records showing the effects of intravenous injections. 
In all three the increased motility is due primarily to an increase in the height of 
contractions, the rate showing no appreciable change except during the first few 
minutes after the injection when it is usually accelerated. In the case of both 
quinine preparations (Figs. 2 and 3) there is always a tendency for a sustained 
contraction for tlie first two or tliree minutes which becomes more pronounced if the 
injection is made with greater rapidity (see Pig, 4). This effect was not produced 
with calcium. The more prolonged effect of quinine-calcium as compared with that 
of quinine alone is shown by the records in part of Pigs. 2 and 3 which were made 



Fig. 3. — Effect of quinine-calcium (1.0 c.c. intravenously) on uterine motility. 
(A) Immediately after, (B) one hour after injection. Time in minutes. Base line 
readjusted at X, 



Fig. 4 . — Effect of a more r.apid injection of quininc-calcium (1.0 c.c. intravcnou.sly) on 

uterine motility. Time in miniite.s. 

one hour after the injections. Wilde the uterine motility in the quinine record lias 
returned to normal, it is .still markedly increa.sed in the e.vperiment where quininc- 
calcium was used, 

A careful mca.«uremcnt of the records from a number of e.vperinicnt.s shows 
that during the first thirty minutes after intravenous injections of 1.0 c.c. each of the 
three preparations used, the greatest increase in motility is given by quininc-calcium. 
The average figures obtained by such an analysis, expressing the increa.se in per 
cent, were: for quinine-calcium .'53, for quinine alone 1S.7, and for calcium alone 
2G.O, 

When the injection.” are made intntmu.”cularly the resiiUs are e.”.sonfially the same 
except that the effects appear more gradually and continue longer. The tendenc) 
for sustained contractions with quinine is less evident and is often absent altogether. 
In Fig.s. 5, G, nnd 7 arc record.^ showing the effects at periods up to two hours after 
intramuscular injections, of neo-calglucon, quinine dihydrochloridc and quinine-cnl- 






JOHNSON" : UTERINE MOTILITY 


97 


cium, respectively. There is a marked increase in uterine motility with each of the 
three preparationsj but with a combination of quinine and calcium the effect is 
greater than with either alone. This difference becomes more pronounced in parts 
B and C which were recorded at forty-five and eighty-five minutes after the injections 



Pig. 5. — Effect of neo-calglucon (2.0 c.c. intramuscularly) on uterine motility. 
(A) Immediately after, (B) forty-flve minutes after, ((7) eighty-five minutes after, 
and (jD) two houi’s after Injection. Time in minutes. 



Fig. 6. — Effect of quinine dihydrochloride (2.0 c.c. intramuscularly) on utenne 
motility. (A) Immediately after. (B) forty-five minutes after, (C) eighty-five 
minutes after, and (D) two hours after injection. Time in minutes. 
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were made. In part D (two hours after injection) of the records where calcium 
and quinine were used alone, the motility is decreased noticeably below the normal. 
The significance of this decrease seems doubtful in view of the fact that motility 
may begin to decrease after two hours of continuous recording in control experi- 
ments where no injections have been made. It is significant, however, that the 
motility two hours and even longer (see Table I) after quinine-calcium is approxi- 
mately normal, whereas it may be depressed as much as 50 per cent the same length 
of time after an equivalent dose of quinine alone. 

Table I which has already been referred to summarizes the data taken from the 
entire experiments shown in Pigs. 5 to 7. These three experiments were run on the 
same animal on three consecutive days under practically identical conditions. After 
ninety minutes of continuous recording following the injections the record was 
stopped for thirty minutes. Changes in motility w'ere computed over ten-minute 
intervals throughout, and with very few exceptions the values for quinine and calcium 
combined are seen to be definitely larger than for either quinine or calcium alone. 



Pip. 7. — Effect of quinine-calcium (2.0 c.c. intramuscularly) on uterine motility. 
(A) Immediately after, (S) forty-five minutes after, (O) eighty-five minutes after, 
and (ZJ) two hours after Injection. Time in minutes. 

As in the case of intravenous administration the calcium alone gives somewhat 
greater increases than the quinine alone. This of course may be purely a matter of 
dosage. 

DISCU.SSION 

While the scope of this investigation is rather limited, particularly 
regarding the matter of dosage, the re.siilts are quite clear-cut. In the 
unanesthetized, nonpregnant rabbit with good uterine motility, quinine 
(in the dosage used) pi'oduees a gi’eater effect when combined with 
calcium than when it is admini.stered alone. 

That calcium may have a .stimulating effect upon uterine motility has 
been demon.strated both clinically and experimentally. Fieri’’ found 
that the weakened uterine contractions in a case of eclampsia were 
strengthened markedly after llie injection of calcium. Hcynold.s’* re- 
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Table I. Changes in Uterine Motility Following Intramuscular Injections 
OP 2.0 c.c. Each op Neo-Calglucon, Quinine Dihybrochloride and Quinine- 
Calcium (Sandoz). Changes Are Expressed as Per Cent Deviation 
From the Normal for Ten-Minute Intervals Up to Three Hours 


TIME AFTER 
INJECTION IN 
MINUTES 

NEO'CALGLUCON 

(calcium 

gluconogalacto- 

GLUCONATE) 

QUININE 

dihydrochloride 

QUININE- 

CALCIUM 

(SANDOZ) 

0-10 

-f63 

+91 

+66 

10-20 

+64 

+46 

+97 

20-30 

+90 

+56 

+94 

30-40 

+79 

+15 

+79 

40-50 

+20 

+44 

+70 

50-60 

+47 

+18 

+60 

60-70 

+48 

+33 

+59 

70-80 

+39 

+40 

+30 

80-90 

+25 

+29 

+44 


Eecord Stopped for SO Minutes 


120-130 

-22 

-62 

+ 5 

130-140 


-42 

- 6 

140-150 


-51 

- 7 

150-160 


-75 

+ 8 

160-170 


-40 

-21 

170-180 



+13 


cording from uterine fistulas in unanestlietized rabbits obtained sus- 
tained contractions with intravenous and subcutaneous injections of 
calcium. That the effect is due to the calcium ions is supported by 
the fact that identical results are produced by calcium chloride and 
calcium gluconate and furthermore by the fact that the contractions 
can be inliibited by magnesium salts. In the present work the effect of 
the calcium has been primarily one of increased amplitude of contrac- 
tions, with no indication of sustained contractions. Since the two 
investigations were carried out under almost identical conditions except 
for the time of year, the question arises as to whether the sensitivity of 
the rabbit’s uterus may not undergo a seasonal variation. 

The manner in which calcium potentiates the quinine effect on the 
uterus is not clear. The tracings obtained by Weissmann and KlippeP 
from the surviving mouse uterus after giving quinine and calcium to- 
gether show a combination of two quite distinct effects which are pro- 
duced by the quinine and calcium separately, viz., inereased rate of 
contractions and increased amplitude of contractions. In the rabbit 
uterus, however, neither drug acting separately nor the combination of 
the two affects the rate appreciably, the amplitude only being inereased. 
While the increase in motility after quinine-calcium is not equal quanti- 
tatively to the combined increases after equivalent amounts of quinine 
and calcium separately, the potentiation of effect may be simply of an 
additive nature. On the other hand this does not seem to explain ade- 
quately the more prolonged effect of quinine-calcium as compared with 
that of quinine or calcium alone. 

Judging from the results that have been obtained with quinine 
therapy, there can be little doubt that the sensitivity of the uterus to 
quinine must vary greatly under different natural and experimental 
conditions. And w’^hile calcium alone may have the ability to augment 
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reached the period of viability and which cannot be expected to sur\ave. 
The only justification for the use of “corrected mortality” figures is in 
those instances where an evaluation of a certain procedure makes it 
necessary to eliminate those cases in which the factor being investigated 
could not have played a contributing part. Citing “corrected mor- 
tality rates” as a hospital’s actual mortality is never justified. 

In the Chicago Lying-in Hospital from May 25, 1931, to Jan. 1, 1938, 
there were 17,728 deliveries, with 371 neonatal deaths and 402 still- 
births. The incidence of the various methods of delivery and the num- 
ber of deaths occurring in each type are shovm in Tables II and III. 

Table II. Incidence op Vauious Tyi’es op Delivery 


TOTAL number OP DELIVERIES INCIDENCE PER CENT 


Cephalic, natural 

10,877 

61.9 

Cephalic, low forceps 

3,995 

22.5 

Cephalic, midforceps 

835 

4.7 

Breech 

708 


Cesarean section 

1,041 

5.8 

Version and extraction 

162 

0.9 

Miscellaneous 

110 

0.6 


Table III, Type op Delivery in Bei.ation to Fetal and Neonatal Deaths 



total 

deliveries 

STILL- 

BIRTHS 

NEONATAL 

DEATHS 

total 

DEATHS 

PER CENT 

Cephalic, natural 


170 

174 

344 

3.0 

Cephalic, low forceps 

3,995 

22 

35 

57 

1.4 

Cephalic, midforceps 

835 

22 

20 

42 

5.0 

Breech 

708 

61 

50 

117 

16.5 

Cesarean section 

1,041 

31 

62 

93 

8.9 

Version and extraction 

102 

35 

23 

58 

34.5 

Miscellaneous 
(Includes 59 
craniotomies) 

110 

61 

1 

02 

56.3 


It is important to know the incidence of the various fetal age groups 
and the mortality rates of the different groups. Table IV shows that 
our total rate per thousand live born infants is 44, with a stillbirth rate 
of 23 and a neonatal death I’ate of 21. If one considers only the pre- 
viable infants and fetuses, the corresponding rates are 988, 462, and 526, 
respectively. The corresponding rates for the viable prematures are 
346, 165, and 181, respectively, and for term infants, they are 18, 10, 

Table TV''. Mortality Kates in Relation to Fetal Age at Time op Delivery 


1 

TOTAL 

BIRTHS 

TOTAL 

neonatal 

MORTALITY 

1 

NEONATAL 
MORTALITY 
PER 1,000 
BIPvTIIS 

TOTAL 

STILL- 

BIRTHS 

STILL- 

BIRTH 

MOP..TALITY 
PER 1,000 
BIRTHS 

TOTAL 
MORTALITY 
PER 1,000 

BIRTHS 

Term 

10,529 

133 

8 

189 

10 

18 

Premature 

1,043 

189 

181 


105 

340 

Previahle 

93 

49 

520 

43 

462 

988 

Undetermined 

03 

— 

— 

— 


— 

Total 

17,728 

1 371 

20 

402 

22 

43 
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and 8. These comparisons are striking and indicate the importance of 
the problem of prematurity. 

Investigation of the incidence of births of the different groups shows 
that the number of prematures is relatively small, as in over 93 per cent 
of the births the infants were at term, in 5.8 per cent they were viable 
prematures, and in only 0.5 per cent Avere they previable (Table V). 


Table V. Total Delivebies From ALvy 25, 1931 to Jan. 1, 1938 



TOTAL NUMBER OP DELIVERIES 

PER CENT 

Term 

16,529 


Premature 

1,043 


Previable 

93 


Unrecorded 

63 


Total 

17,728 



"With a stillbirth rate of 36 and a neonatal rate of 34 for the United 
States, it is obvious tliat it is possible to secure an improvement in the 
fetal and neonatal mortality rates. This can be accomplished only by 
adequate maternal care. Inasmuch as fetal and neonatal deaths are 
largely due to conditions associated with childbirth, the problem is pri- 
marily an obstetric one. It is apparent that proper preconceptional and 
prenatal care ivould entirely eliminate fetal and neonatal disease due to 
syphilis. On the other hand it is quite obvious that wdth our present 
state of Imowledge nothing can prevent disease and death due to mal- 
formations. Prematurity constitutes an extremely important problem. 
The only salvation for the previable group of premature infants is a 
prolongation of gestation. Whether or not gestation can be prolonged 
in these cases is a matter Avhich must be determined in each indmdual 
ease. Many previable births cannot be avoided but in some instances 
they can be, and in others the period of gestation can be prolonged to 
viability. 

The methods of decreasing the number of deaths of premature infants 
are in the main Uvo ; first, the prolongation of gestation w4ien it is feasi- 
ble and safe; second, the provision of proper environmental conditions 
for the premature infant from the moment of birth. It must be recog- 
nized that in certain conditions such as the toxemias of pregnancy and 
nephritis, the pi-olongation of gestation is a hazard not only to the mother 
but also to the fetus and antenatal death may occur. 

It is impossible to undertake to discuss in detail the procedures to be 
followed in treating the numerous complications of pregnancy and 
labor Avhich would provide the greatest safety for the fetus as Avell as 
for the mother. Such analyses must be made, howevei', in relation to 
the causes of fetal and neonatal deaths and from them conclusions must 
be draAvn as to which methods of treatment afford not only the maxi- 
mum safety to the mother but also to the fetus. 

Extensive studies of the causes of fetal and neonatal deaths are being 
made by the Department of Obstetrics and Gynecology of the Univer- 
sity of Chicago. Prom 1931 to 1938 68 per cent (526) of all infants 
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stillljorn or dying in the neonatal period at the Chicago Lying-in Hos- 
pital have been examined at autopsy. The major causes of death are 
shown in Chart 1. In live born infants dying in the neonatal period 
there are more premature infants wlio die without demonstrable patho- 
logic lesions (27.6 per cent) than there are in any other single group. 
(Incomplete anatomic structure and physiologic function are largely 
responsible for these deaths.) The remaining causes of death in order 
of frequency are; malformations, 24.5 per cent; hemorrhage, 23.2 per 


MalformaKons] 

^ Hemorrha^ 
Anoxemia 
InFecHons mm 
Mlsceltaneous l^ 
No Pahholo^yc Lesion 



MalformaKorw! 

* Hcmorrha^ 
Anoxemia 
InfecHons n 
No Pafholo^c Lesion] 


neonatal deaths (S45) 


Term 

I Premature, Viable 
I I Prematorc,PrevIable 



STILLBIRTHS (2S0 


%0 5 io is 20 W 30 35 40 45 50 55% 

* Hemorrhage includes onL^ visceral and inlracranial lesions 

Chart 1. — Causes of fetal and neonatal deaths (526 necropsies) in the Chicago 

Lying-in Hospital 1931 to 1938. 


NEONATAL DEATHS (3Tl) 
Abroptio or Placenta Previa 
Toxemia 

Toxemia and AbrupHo Plac. | 

Cord Anomalies 
Medical Complications 

Syphilis fc I 


I Complication considered as cause of death 
I] Complication present but not considered cause oF death 


STI LLBIRTHS 
Abruptio or Placenta PreviaHBBBH 
Toxemia 

Toxemia and Abruptio Plac. 

Cord Anomalies 
Medical Complications 

Syphilis I 


(40E) 





J- 


-L 


_L 


10 12 14 16 16 


20 % 


Chart 2. — Maternal complications associated with 773 fetal and neonatal deaths in 
the Chicago Lying-in Hospital 1931 to 1938. 


cent; anoxemia, 12.2 per cent; infections, 4.4 per cent; miscellaneous, 
3.6 per cent. In only 4.5 per cent of all term infants could no patho- 
logic changes be shown. In stillborn infants tlie causes demonstrable by 
antop.sy were anoxemia, 23.9 per cent; malformations, 12.4 per cent; 
liemorrhage, 9.2 per cent; infections, 1.9 per cent. Among the stillborn 
infants no pathologic changes (maceration is not included as a patho- 
logic change) are found in a much liiglier percentage (52.6 per cent) of 
cases than among the infants dying in the neonatal period. However, 
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and 8. These comparisons are striking and indicate the importance of 
the problem of prematurity. 

Investigation of the incidence of births of the different groups shows 
that the number of prematures is relatively small, as in over 93 per cent 
of the births the infants were at term, in 5.8 per cent they were viable 
prematures, and in only 0.5 per cent were they previable (Table V). 


Table V. Total Deliveries From May 25, 1931 to Jan. 1, 1938 



TOTAL number OF DELIVERIES 

PER CENT 

Term 

16,529 

93.30 

Premature 

1,043 

5.80 

Previable 

93 

0.50 

Unrecorded 

63 

0.38 

Total 

17,728 



With a stillbirth rate of 36 and a neonatal rate of 34 for the United 
States, it is obvious that it is possible to secure an improvement in the 
fetal and neonatal mortality rates. This can be accomplished only by 
adequate maternal care. Inasmuch as fetal and neonatal deaths are 
largely due to conditions associated with childbirth, the problem is pri- 
marily an obstetric one. It is apparent that proper preconceptional and 
prenatal care would entirely eliminate fetal and neonatal disease due to 
syphilis. On the other hand it is quite obvious that with our present 
state of knowledge nothing can prevent disease and death due to mal- 
formations. Prematurity constitutes an extremely important problem. 
The only salvation for the previable group of premature infants is a 
prolongation of gestation. Whether or not gestation can be prolonged 
in these cases is a matter Avliich must be determined in each individual 
ease. Many previable births cannot be avoided but in some instances 
they can be, and in others the period of gestation can be prolonged to 
viability. 

The methods of decreasing the number of deaths of premature infants 
are in the main two ; first, the prolongation of gestation when it is feasi- 
ble and safe ; second, the provision of proper environmental conditions 
for the premature infant from the moment of birth. It must be recog- 
nized that in certain conditions such as the toxemias of pregnancy and 
nephritis, the prolongation of gestation is a hazard not only to the mother 
but also to the fetus and antenatal death may occur. 

It is impossible to undertake to discuss in detail the procedures to be 
followed in treating the numerous complications of pregnancy and 
labor which would provide the greatest safety for the fetus as well as 
for the mother. Such analyses must be made, however, in relation to 
the causes of fetal and neonatal deaths and from them conclusions must 
be dravai as to which methods of treatment afford not only the maxi- 
mum safety to the mother but also to the fetus. 

Extensive studies of the causes of fetal and neonatal deaths are being 
made by the Department of Obstetrics and Gynecology of the Univer- 
sity of Chicago. From 1931 to 1938 68 per cent (526) of all infants 


INDUCED HYPERGLYCEMIA, AT DELIVERY 

Its Effect and Clinical Application 

Rose C. ICetteringham, B.S., Cleveland, Ohio, and Bruce R. Austin, 

M.D., Pittsburgh, Pa, 

(From the Laioraiory of the Matemiiy Hospital, Cleveland, Ohio) 

I N ORDER to fortify a patient after a prolonged labor, it has been the 
custom at the Maternity Hospital to administer 10 per cent dextrose 
intravenously just prior to delivery. During our study of the blood 
sugar in normal labor, ^ it occurred to one of us that the high blood 
sugar values thus effected in mother and newborn might approximate 
the levels found in diabetic patients and their infants. 

The case ■which suggested this study was that of a primipara having a first stage 
of forty-eight hours’ duration. She was given 500 c.c. of 10 per cent dextrose one 
hour and ten minutes before deliver}^ Immediately before tlie administration of 
dextrose her blood sugar was 122 mg. per 100 c.c,; at the moment of delivery, 
it was 380.4, and that of the baby was 338.8 six minutes after birth. At twelve 
hours of age tliis newborn baby had a blood sugar of 81,0, nothing having been 
taken by mouth. 

Blood sugar values on ten cases of normal newborn infants three to 
six hours of age have been previously reported the values ranged from 
56.9 to 79.1 mg. per 100 c.c., the mean being 66.8. It is evident that in 
newborn babies the slightly elevated values of birth drop to the normal 
infant range within a short time. 

Preliminary study on three patients showed that the administration of 500 c.c. of 
10 per cent dextrose intravenously within one hour of deli-v'ery produced a blood sugar 
level of 400 to 500 mg. per 100 c.c. immediately following the injection. Maternal 
values of 220, 2G1, and 350 mg. per 100 c.c. at delivery in these three cases seemed to 
be dependent upon the length of time elapsing between the injection and delivery, 
since the dextrose was rapidly rcrao%’ed from the circulating blood. Values on the 
infants ten to twelve minutes after birth were found to be 100 to 150 mg. per 100 
c.c. higher than their respective mothers prior to the injection, indicating diffusion 
of the glucose to the fetus through the placenta. Within three to four hours after 
birth, the blood sugar values had fallen to the normal postpartum maternal and 
infant ranges. The data on these prcliminarj- cases are presented in Table I. 
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approximate!}^ half (48 per cent) of these cases showing no pathologic 
lesions were associated with maternal complications of which toxemia 
and maternal hemorrhage from placenta previa or premature separation 
of the placenta were the most common. 

In the entire group of 773 stillbirths and neonatal deaths there was 
an associated complication of pregnancy or labor (exclusive of difficult 
or operative delivery) in 33 per cent of the live born and in 57 per cent 
of the stillborn infants, or in 45 per cent when both groups are consid- 
ered together. In only 32 per cent, however, could the complication be 
considered as the probable cause of death. In the other 13 per cent 
definite pathologic lesions such as intracranial hemorrhage, infections, 
malformations, etc., were believed to take precedence over the compli- 
cation as lethal factors. Chart 2 shows the incidence of the different 
complications in association with both fetal and neonatal deaths. It is 
to be noted that in only 13 of the entire group was the maternal Was- 
sermann reaction positive and in only 4 of the infants was death lielieved 
due to syphilis. 

It is emdent that the persistently high fetal and neonatal mortality 
rates and the morbidity which is undoubtedly associated with these 
stationary rates present a challenge whicli must be met by the obste- 
tricians. It can be met only tlirough providing painstaking and intel- 
ligent preconceptional, prenatal, intranatal, and postnatal oliservation 
and advice. If generally and properly applied our present Imowledge 
IS sufficient to cause a gradual reduction in the fetal and neonatal mor- 
bidity and mortality to a minimum. "With increasing knowledge and im- 
provement in its application, such a minimum should in the future be 
further reduced by greater knowledge and its more intensive application. 


SUAHM.VRY 

1. Fetal and neonatal disease and death may result from hereditary 
factors. 

2. Environmental factors may operate upon the germ cells, embryo, 
and fetus prior to and during pregnancy. 

3. The environmental factors occurring during the onset and course 
of labor are extremely important in the causation of fetal and neonatal 
disease and death. 

4. Control of postnatal environment is especially important in pre- 
venting deaths of premature infants. 

•5. It is obvious from studies of results obtained in certain areas that 
Ibe unchanging level of fetal and neonatal deaths can be made to decline 
l>y providing proper care for the mother, fetus and newborn infant. 
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blood samples taken from corresponding parts of the body in mother 
and infant. "We have consequently been limited to micromethods using 
capillary blood, since this permits repeated analysis on newborn infant 
and mother without the complications accompanying venipuncture. 

JIETHOD 

All blood sugar estimations were made by the same person, using tbc Jegliers- 
Myers3 modification of tlie Folin-Malmros ferricyanide micromethod.-* The occur- 
rence of high blood sugar values necessitated determination on half portions of 
filtrate where such values were expected as .suggested by Jeghers and Myers. A 



Pig. 1. — Fall In blood sugar following delivery in maternal controls. 



series of standards equivalent to 70, 103, 140, 175, 210 and 280 mg. per 100 c.c. was 
used. When blood sugars in the range of 175 to 275 mg. per 100 c.c. were anticipated, 
both full and half-portions of filtrate were used. For higher values, half -portions 
were uniformly used and the results doubled. All colorimetric readings were made 
through a picric acid light filter. The final curves pre.sented are the result of selec- 
tion of the figures deemed most accurate in the range above 200 mg.; below this 
range no selection has been exercised. Since practically all of the infant determina- 
tions, more than 50 per cent of the maternal determinations, and all the control 
determinations are below 200 mg. per 100 c.c., it is erndent that the cuiwes are based 
for the most part on unsclected data. 

Delivery in normal controls and in patients having dextrose was eiTected by 
prophylactic forceps or breech extraction, and was preceded by analgesia suitable 
to the case. Delivery care at the Maternity Hospital has been previou.sly sum- 
marized.* Data on medication and delivery are presented in Table II. 
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Witli these preliminary figures in mind, the following study was 
planned : 

1. To administer during the second stage of labor approximately 
500 c.c. of 10 per cent dextrose (50 gm.) intravenously, at a rate of 30 
to 40 c.c. per minute, obtaining blood sugar values before and after 
such administration, samples to be taken from the hand on the side of 
the body opposite the site of injection. 

2. To follow by hourly estimations after delivery the fall of the blood 
sugar in mother and newborn for the first four hours, this period being 
found sufficient through preliminary work. 

3. To study, as a control group, several normal mothers and newborn 
infants by the same technique, but without having administered dex- 
trose. 

A search of the literature has revealed no similar study. Apparently very little 
work has been done on the blood sugar values in newboim infants. Holman and 
Mathieu2 report a case of toxemia seen in consultation in which 300 c.c. of 25 per 
cent dextrose (75 gm.) was administered fifteen minutes prior to delivery. The 
blood sugar of this patient at delivery was 424 mg. per 100 c.c., and that of her 
infant (taken from the maternal end of the cord) was 439 mg. per 100 c.c. Ap- 
parently they did not follow the blood sugar of the infant after birth. 

In a study such as this the validity of the conclusions is infiuenced by 
a number of factors. "We have, therefore, attempted to hold variations 
in technique to a minimum. It is obvious that the concentration of the 
blood sugar may vary in different parts of the body following injection 
of large amounts of hjqiertonie dextrose, especially when that body 
IS simultaneously eliminating excess glucose from the blood stream. For 
this reason, we feel that studies of this nature are best performed on 


Table II. Data on Medication and Deliveby 





BLOOD SUGAR AT 


CASE 

para 

MEDICATION 

DELIVERY 

PRESENTATION AND DELWERY 

MA- 

TERNAL 

INFANT 






Normal Controls 


G 1 

i 

M & S* X 6 

160.9 

147.7 

Breech extraction 

G 2 

i 

M & S X 5 

103.7 

93.8 

Podalic version, breech extrac- 






tion 

G 3 

i 

M & S X 3 

170.1 

121.8 

R.O.A., Modified Scanzoni, low 






midforceps 

G 4 

i 

None 

135.5 

87.0 

L.O.A., Low forceps 


Patients Having 500 c.c. 10 per cent Dextrose 


G 1 

i 

Sod. amytal 
gr. ix 

368.5 i 

192.3 

R.O.T. to R.O.A., Low forceps 

G 2 

i 

M & S X 3 

328.8 

240.6 

E.O.A., Low forceps 

G 3 

i 

M & S X 2 

411.7 

365.9 

Low midforceps, axis traction 

G 4 

iv 

Sod. amytal 
gr. ix 

351.6 

199.1 

201.2 

R.S.P., Breech extraction! „ . 
R.S.P., Breech extraction) 

G 5 

i 

M & S X 4 

277.0 

226.6 

R.O.A., Midforceps 

G 6 

i 

M & S X 3 

269.9 

237.6 

R.O.A., Low midforceps 

G 7 

i 

M & S X 4 

325.0 

267.8 

R.O.A., Low midforceps 


..^‘Morphine sulphate and scopolamine hydrobromide. All patients had ether 
^•‘Sesla and ether anesthesia. 
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Six of the 7 patients had blood sugar values within the normal posl-partum range 
three to four hours following delivery. 

In Pig. 4 are summarized the curves on 8 infants of mothers receiving dextrose. 
One infant (that of Case G 3) presented a blood sugar at delivery of 3C5.9, and 
throughout the first three hours remained higher than the group, dropping to 45.9 



Pig. 4. — Fall In blood sugar on newborn infants of mothers receiving dextrose. 



Fig. 5 . — Relationship between blood sugar values of mother and her twin new- 
born infants when 500 c.c. of 10 per cent dextrose was administered intravenously. 
(Case G 4.) 
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ANALYSIS OF DATA 

Figs. 1 and 2 show the fall in blood sugar following delivery in control mothers 
and infants, respectively. All the maternal and infant blood sugar values at de- 
livery are within the normal delivery range, and there is a gradual faU to normal 
postpartum and newborn levels ivitliin three to four hours. 

In Pig. 3 the curves for mothers having 500 c.c. of 10 per cent dextrose are 
summarized. Of the 7 patients, 5 attained blood sugar levels of 400 to 500 mg. per 
100 c.c. nothing in the case histories of the other two indicated the reason for the 



Pig-. 3.— Fall in blooa 


sugar in patients having 500 c.c. of 10 per cent dextrose. 


rise to 556 to 698, respectively. Titus and Lightbodj' investigating the therapeutic 
ose of intravenous dextrose found that a small number of otherwise normal indi- 
■'i uals respond to injections of dextrose with higher than average blood sugar 
■'’a ues. It seems reasonable to conclude, therefore, that Case G 6 is of tiiis tj'pe, 
since this curve does not show pancreatic impairment. Case G 3 might possibly be 
in erpreted as showing slight pancreatic impairment, although detailed studies were 
not made. With the exception of this latter case, tlie blood sugar values at delivery 
are seen to be directly dependent upon the time elapsing between the end of ad- 
nunistration and the moment of delivery, i.e., the closer to delivery tlie dextrose is 
a ministered, the higher the blood sugar at delivery. Four patients who received 
extrose within thirty minutes of delivery had blood sugar values at delivery ranging 
rom 325 to 368.5, with a mean of 341. Two others receiving dextrose more than 
thirty minutes before delivery had blood sugar values at delivery of 277 and 269.9. 
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uterine motility, it is entirely jiossible tliat wlien given in combination 
with quinine it may also increase the sensitivity of the uterine muscle 
to the action of quinine. 

Although no attempt has been made to compare the effect of quinine- 
calcium with that of quinine under conditions of poor uterine motility 
or in animals during pregnancjq the favorable clinical reports seem to 
indicate that under such conditions the combination of these two 
products may have equallj’’ great or even greater potentiating effects. 

SUJIMARY 

In the unanestlietized, nonpregnant rabbit, exhibiting estrin motility 
of the uterus, quinine-calcium produces a greater increase in uterine 
contractions than equivalent amounts of quinine or calcium given alone. 
The increase is due primarily to an increase in the amplitude of con- 
tractions, the rate remaining practically unchanged. The effect lasts 
for 1.0 to 1.5 hours after slow intravenous injections and for two to 
three hours after intramuscular injections. 

Note. — Neo-calglucon and quinine-calcium (Sandoz) were made available throii&b 
the courtesy of the Sandoz Chemical Co. 
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Murphy, Douglas: Congenital Defects, .T. A. lil. A. 106; 457, 1936. 

Married couples who become the parents of a congenitally malformed child 
and who contemplate having additional children, frequently inquire regarding the 
possibility that any sub.sequent offspring will also be defective. A consecutive serins 
of 275 families, each known to have pos.so.ssod a congenitally malformed or defectne 
child and also one or more subsequent inember.s, was interviewed with regard to 
the outcome of all conceptions of the mothers. 

Thirty-four, or approximately 12.4 per cent, of the families g.'ive rise to one or 
more additional congenitally iiialfornied member.*--. 

Among 433 conceptions that followed the birth of the malformed child, 3 ^ 1 , or 
7(>.S per cent, ended in the birth of full-term, normally developed offspring. 
remaining 100, or approximately one in four of the subsequent conceptions, endc'f 
in 43 congenitally malformed children, 42 misc:irriage.=, 9 premature l)irths, and 
6 stillbirths. In families having one congenitally malformed cliild, a second one vas 
born once in every S.9 births, whereas in the general pox)ulafion a congcnitallj 
malformed infant appeared only once in every 213 liirths. 

From this study it is concluded that offspring with congenital malformations, 
serious enough to warrant being recorded on death certificates, is approximate^ 
twentv-four times as likely to oocur in families i)ossessing a congenitally malformed 
child than in the population at large. 


Giiovn: binsK. 
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mg, per 100 e.c. at four hours. The other 7 infants studied showed blood sugar 
levels at delivery ranging from 192.3 to 267.8 with a mean of 223.6. Identical 
twins had blood sugar values of 199.1 and 201.2 at delivery, and values throughout 
the next four hours remained within 3 mg. of each other. One hour following 
debvery blood sugar values on these 7 infants had dropped to a range of 110 to 
140. At two hours, the values ranged from 45 to 65 mg. per 100 c.c. At four 
hours, a slight rise to a range of 55 to 80 mg. per 100 c.c. was uniformly evident. 

To show the relationship between a series of determinations on mother and infant, 
we present in Fig. 5 the reaction of Case G 4 and her twin infants to 500 c.c. of 
10 per cent dextrose administered intravenously. 



Pig. 6. — Blood sugar of normal infants after intravenous administration of 10 
c.c. per pound of body weight of a 10 per cent solution of dextrose. (.Tisdall, Drake 
and Brown; Am. J. Dis. Child. 30: 675, 1925.) 


Prom a study of the data presented here, we conclude that pancreatic 
activity at birth is such that the blood sugar values of normal control 
infants and of those receiidng dextrose reach normal infant levels within 
four hours. The slight but apparently characteristic rise occurring be- 
tween the second and fourth hour in the infants receiving dextrose 
suggests the hypoglycemic reaction demonstrated by Tisdall, Drake and 
Brown® in slightly older infants after intravenous administration of 
dextrose. In their study, 10 c.c. of 10 per cent dextrose per pound of 
body weight caused a rise in blood sugar to 290 mg. per 100 e.c., followed 
in 90 to 120 minutes by a tjTiical hj’poglycemic curve, unaccompanied by 
clinical signs. For comparison, we reproduce the curve they obtained 
as Pig. 6. 

The most striking feature of this work is the rapidity mth which the 
normal infant, whatever its blood sugar value at birth, assumes the nor- 
mal value for newborn infants. Factors influencing the blood sugar 
of the mother must be considered in the interpretation of estimations 
made during the first few hours of life. The unusual importance of 
the time element in a series of rapidly decreasing blood sugar values 
becomes apparent when the curves presented in Pig. 4 are carefuUj’- 
studied. 

In turning to the clinical application of this work we have shown that 
it is possible to fortify not only the mother but also the premature in- 
fant, or the infant of the toxemic patient by administration of dextrose. 
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However, tlie effects of tlie procedure last only a few hours. In addition 
to its temporary nature, promiscuous use of this technique seems un- 
justified inasmuch as it may add considerable strain to the newborn 
infant already coping with the problem of adjustment to a new environ- 
ment. The mother could be as adequately strengthened and any strain 
on the newborn infant prevented by administration earlier in labor at a 
phj^siologic rate, provided tlie patient’s condition be such that this ad- 
ditional fluid load would be harmless. 

We believe the clinical application of this study is to be found in the 
treatment of the infants of diabetic mothers. The blood sugar curves in 
Fig. 4 show that the pancreas of the newborn infant is as susceptible to 
stimulation as that of slightl}’’ older infants. These curves coincide re- 
markably ^vith the work presented by Tisdall, Drake and Brown'* on in- 
fants from one to twelve months of age, having 10 c.c. of 10 per cent 
dextrose per pound of body weight. Our experience with hypoglycemia 
in the 7 infants studied duplicates that of these workers, who showed 
that hypoglycemia may exist in infants Avithout clinical signs. It seem.s, 
therefore, in caring for the newborn infants of diabetic patients that to 
delay until the onset of clinical signs of hypoglycemia to institute glucose 
therapy is to invite unnecessary, and possibly fatal, hjqioglycemia. Ee- 
peated determinations of blood sugar to estimate the approximate time 
Avhen hypoglycemia maj^ be expected to occur and to guide the glucose 
therapy may not be practical in all cases. 

The alternative to frequent blood sugar determinations is parenteral 
administration of dextrose at intervals. Our work and that of Tisdall, 
Drake and BroATO® provides a basis for dosage and interval in such 
therapy. The dosage should be sufficient to put the blood sugar definitely 
above the hypoglycemic IcA^el, and to keep it I’aised for a length of time. 
Some Avorkers^ haA^e advocated 5 to 10 c.c. of 10 per cent dextrose, Avhich 
seems in the light of our AA'ork to be inadequate. Tisdall, Drake and 
BroAATi® demonstrated that subcutaneous administration of 5 per cent 
dextrose (10 c.c. per pound of body Aveight) caused a rise of 30 mg. per 
100 c.c. in the blood sugar, AAfiiile 10 and 15 per cent solutions in the same 
ratio caused a rise of 130 mg. per 100 c.c. In their cases, about 2 per 
cent of the dextrose Avas excreted in the urine. 

Since it seems A\dse to aAmid placing undue strain on the pancreas and 
liA’^er of the infant of the diabetic patient, Ave suggest that the dosage of 
dextrose used be intermediate betAA^een these tAA’^o vieAA’'points, namely, 
10 c.c. of a 10 per cent solution per kilogram of body AA’^eight, admin- 
istered subcutaneously. This amount Avill sustain the blood sugar for a 
period of tAA^o to three hours and the effects of the thei’apy Avill be evident 
for a longer time. The inteiwal betAA-^een administration of dextrose 
should be at least three hours, and preferably tAVO to three times this 
long, to alloAA' for the normal cycle of absorption, hyperglycemia, fall, 
liAqioglycemia, and rise to fasting level. Failure to observe this time 
interA’’al may re.sult in a clinical piclui’e obscured by pancreatic fatigue 
due to the constant stimulation of this organ. As soon as possible, oral 
feeding of karo Avater and formula .should be substituted for parenteral 
admini.stration of dextrose. 
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In addition to tiie administration of dextrose in sufficient dosage, 
and at proper intervals, we believe all babies of diabetic mothers should 
be treated as premature, regardless of weight. The constant nursing 
care required by iDrematures corresponds to that needed by the infant of 
tlie diabetic patient ; it can be most simply and easilj^ obtained by putting 
the infant on routine premature care. Only in this way can these new- 
born infants be guarded from infection, maintained at the proper 
temperature, and regulated in feedings witliout disruption of the hospital 
and nursery routine. 

The cooperation of the laboratory service is essential. It has been 
found practical at the IMaternity Hospital to assign a single technician 
to the work on diabetic patients and their infants, so that the routine 
of the delwery room and laboratory may proceed without disruption. 
Wlien a diabetic case is anticipated, reagents and glassware are kept in 
readiness, and the technician is prepared to render prompt reports on 
urine and blood sugars. 


CONCLUSIONS 

1. Dextrose administered intravenously during the second stage of 
labor causes a de&iite hyperglycemia in mothers at delivery and in 
their infants at birth, 

2. Maternal blood sugar values reach 400 to 500 mg. per 100 c.c, 
just after dextrose is administered and fall to normal post-partum levels 
three to four hours after delivery. 

3. The closer to delivery dextrose is administered the higher the blood 
sugar values at delivery, 

4. The blood sugar of newborn infants whose mothers had dextrose 
ranged from 192 to 267 mg, per 100 c.c. with a mean of 223. 

5. There is a rapid fall in the blood sugar values of these newborn 
infants, resulting in a hypoglycemia which may be as low as 45 mg. per 
100 c.c. followed by a slight characteristic rise. 

6. Clinical application of this study is to be found in the care of 
newborn infants of diabetic individuals. The following are suggestions 
for care: 

RECOJBIENDATIONS for care of NEWBORN INFANTS OP DIABETIC PATIENTS 

1. Make blood sugar determination on capillary blood as soon as pos- 
sible after birth, and as often as practical at intervals for the first few 
hours. 

2. At the first indication (by laboratory findings) of hjiioglycemia, 
10 per cent dextrose should be administered subcutaneously in a dosage 
of 10 c.c. per kilogram of body weight, repeated as necessary. 

3. Intervals between administration of dextrose should be at least 
three hours, and preferably longer. 

4. Oral feedings sliould be instituted as soon as possible. 

5. Newborn infants of diabetic patients should be placed on routine 
premature care, regardless of weight, since this is the most efficient 
waj" of giving these babies the constant nursing care they require. 
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6. Cooperation of medical, obstetrical and laboratory services is the 
best way of meeting the complications of diabetics and their infants. 

We wish to take this opportunity to express our appreciation to Dr. Arthur H. Bill 
for permitting this study, and to the resident staff of the Maternity Hospital for 
cooperation in its execution. 
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SO-CALLED LUTEIN CELL TUMORS'' 

Otto Saphir, M.D., Chicago, III. 

(From the Department of Pathology of the Nelson Morris Institute, 

Michael Beese Hospital) 

E xcluding the basophilic adenoma of the pituitary gland which 
may or may not produce Cushing’s syndrome and signs of masculin- 
ization, there are two or perhaps three ovarian tumors and a suprarenal 
coi’tieal tumor which produce masculinization. One of these is the 
arrhenoblastoma. l\ly discussion shall be confined to the suprarenal 
cortical tumor and to an ovarian tumor which may be identical with the 
suprarenal tumor or which may be a lutein cell tumor. 

The suprarenal tumors are intriguing. It seems that only malignant 
tumors arising in the suprarenal cortex are linked with changes in the 
secondary sex characteristics. If these tumors occur before puberty, 
they produce in both sexes precocious development and virilism (Meyer 
and Prumess^ ) . Such a tumor came to our observation. The patient, a 
thirteen-year-old girl, presented tjqiieal pubertas praecox with virilism 
and hirsutism. At the autopsy, a carcinoma of the suprarenal cortex 
was found with metastases to the retroperitoneal lymph nodes and to 
the liver. In the mature female this tumor may produce masculinization 
(Cahill and co-workersU- Such an observation was also made by us 
in a 40-year-old female who presented a malignant tumor in the cortex 
of both suprarenals. A chromophobe adenoma of the hypophysis, per- 
haps an incidental finding, was also found at autopsy. In the adult 
male carcinoma of the suprarenal gland may rarely produce evidence of 
feminization (LisserU- However, there are a number of instances of 
carcinoma of the suprarenal cortex in both sexes, which have produced 
no changes in the secondary sex characteristics.^ Two such instances 
were also observed by us. In one of these, a kidney tumor was diagnosed 
clinically. In both the autopsy revealed a carcinoma arising in the 
suprarenal cortex. 

♦ Presented before the Chicago Gynecological Society, October 21, 1938, as part of a 
Symposium on ovarian tumors. 
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This sliort survey reveals that there is a malignant tumor arising in 
the suprarenal cortex, a carcinoma, also called hypernephroma, which 
is closely linked with changes in secondary sex characteristics ; most 
commonly pubertas praecox and virilism, if occurring before puberty, 
or masculinizatioii in the adult female. 


There are tumors called hypernephromas or Grawitz tumors frequently 
found in the kidney which are said to arise from misplaced suprarenal 
cortical structures. These tumors are usuall^’^ bright yellow, show 
secondary degenerative changes and hemorrhage, and grossly and 
microscopically resemble those arising in tlie suprarenal cortex. As a 
matter of fact, most malignant kidney tumors are of this type. The 
conception of the suprarenal origin of these tumors is based upon the 
belief that occasionally suprarenal rests are found in the kidney, that 
the cells of these tumors closely resemble those seen in the supraienal 
cortex and that this tumor is, as a rule, either encapsulated or seem- 
ingly AveU separated from the adjacent kidney structures. Not wanting 
to go into a discussion of wliat is in favor and wliat is against the as- 
sumiition of the suprarenal origin of these kidney tumors (Saphir ), it 
may suffice to state that the mere resemblance of ceUs does liy no ineans 
indicate a genetic relationship. This also holds for a number of so- 
called suprarenal rests which are said to occur quite often in the kidney. 
Many of these supposed suprarenal cortical rests are mere adenomas 
with clear cells arising from Iddney tuliules. The more^ modern con- 
ception of the so-called hjqiernephromas of the kidney indicates that 
they are carcinoma with clear cells arising, not from misplaced supra- 
renal cortical cells, but from similar structures such as the above- 
mentioned adenomas. The term hypernephroid carcinoma is merely 
used to denote the resemblance of these to suprarenal tumors, in favor 
of this conception is also the fact that, whereas the malignant cortical 
suprarenal tumors are in a number of instances linked wit i inner secre 
tory disturbances, there is, as far as I am aware, not a sing e un is- 
puted ease on record where a so-called hypernephroma, o e a ney, 
the supposed misplaced suprarenal tumor, has produced changes refer- 


able to secondary sex characteristics. 

Bright yellow tumors, grossly resembling suprarenal cortical tumors 
and so-called hypernephromas of the kidney, also occur, though rarely, 
ill the ovary. Descriptions of these tumors and ° ° 

published cases are given by Glynn'' and more recently y c n er, an 
Novak and Wallis.^ These ovarian tumors are associated with masculin- 
ization and are much rarer than arrhenoblastomas. 
scopically they resemble suprarenal cortical tumors an a so le so ca e 
hypernephromas of the kidney. Like some suprarena umors, ^ ^ 
produce masculinizatioii, which may disappear a, ei imi suig 
removal. On theoretical grounds and also from t le morp o ogi 
physiologic point of view, it is conceivable that these ^ 

arise from suprarenal rests. There are perhaps on y ir^ thp 

to this point of view. While suprarenal rests are_ described within the 
broad ligament and close to the ovary and also within the lulus of the 
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ovary, these rests, according to Novak and Wallis'^ are as a rule not 
found within the ovary itself. I myself have seen extremely few struc- 
tures in the ovary which could he interpreted as misplaced suprarenal 
cortical tissue (Eeis and Saphir®). This would indicate that a yellow 



Fig. 1. — Section of yellow tumor In the ovary. (Lutein cell blastoma? Hypernephro- 
ma?) (Note the clear cells.) Iron-hematoxylln-eosin preparation ; X275. 

FIs'. 2. — Section of corpus luteum. (Note the resemblance of these cells to those 
of Flg-s. 1 and 3.) Iron-hematoxylln-eosin preparation: X275. 

Fig. 3. — Hypernephroid carcinoma of the kidney. (Note the resemblance of the 
tumor cells to cells in Figs. 1 and 2.) Hematoxylin-eosin preparation; X275. 

tumor, arising outside hut close to tlie ovary, and which had produced 
changes in the secondary sex characteristics, may perhaps he interpreted 
as a tumor liaving arisen from misplaced suprarenal cortical structures. 
Such a tumor, of course, secondarily may invade the ovary itself. It 
seems extremely unlikely that a tumor of this type should arise within 
the ovary itself, hecause of the extreme rarity and doubtful occurrence 


Fig. 
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of suprarenal rests ivitliiii the ovary as compared to the relative fre- 
quency of their occurrence in other locations. Another possible objection 
to the suprarenal origin of these ovarian tumors would be invalidated 
if it were actually proved that so-called hypernephromas of the kidney 
to which thej’- are linked arc not suprarenal tumors but true kidney 
tumors. If it were true that these tumors are suprarenal tumors mis- 
placed within the Iddney, just like these ovarian tumors, it would be 
difficult to understand why tlie latter should produce changes in the 
secondary sex characteristics and not the former. Still another argu- 
ment against the assumption of the suprarenal origin of these ovarian 
tumors is the fact that every normal ovary normally contains cells and 
structures which also resemble the cells of which this yellow ovarian 
tumor consists, and which are possible sources of origin of this tumor. 
These cells and structures are lutein cells and corpora lutea, respectively. 
So it would seem probable that the so-called h^qiernephroma of the ovary 
is perhaps not a misplaced suprarenal cortical tumor, but a true ovarian 
tumor, a lutein-cell blastoma. Theoretically a tumor arising from lutein 
cells may give rise to masculinization because of its progesterone con- 
tent. 'Whether such a lutein cell blastoma actually arises from corpus 
luteum cells or from granulosa cells which are in the process of lutein- 
ization is also very difficult to decide. 

Because both the hypernephroma and luteui cell blastoma grossly 
and microscopically look veiy much alike it would seem next to impos- 
sible to differentiate these tumors histologicalljL Though Masson® claims 
that the latter shows a reticulum which is absent in the former, there 
are hypernephromas in which a reticulum is demonstrable. Since both 
tumors look alike, grossly and microscopically, and since both may give 
rise to masculinization, it is extremely likely that there is only one bright 
yellow tumor, arising within the ovary, which histologically consists of 
clear cells, resembling those seen in the suprarenal cortex and in the 
hypernephroid carcinomas of the kidney, and also in the corpus luteum. 
This tumor is closely linked to masculinization. Everything else being 
equal, and if one does not want to accept Cohnlieim’s theory without 
reservation, it seems safer to explain the origin of a tumor as arising 
from elements of the organ in question rather than from embryologically 
misplaced structures in that particular organ. 

In the literature, there is some discussion as to the origin of these 
yellow ovarian tumors. In passing it may be mentioned that Schiller 
stated that there are only four cases which may belong to a group of 
masculinizing ovarian tumors and which consist predominantly of cells 
which store lipoids. These are the cases of Cosacesco and others,'® Sell- 
heim,'i and Novak and Wallis.' However, Schiller® classified these 
tumors as hypernephromas and not as lutein cell blastomas, prin- 
cipally because they are well circumscribed and the cells in these yellow 
tumors are well defined, whereas granulosa-lutein cells show intercellular 
bridges. Further the absence of follicles in these tumors, the presence 
of polycythemia, hypertension and hj’perglycosuria in these patients 
further substantiated his belief. It may be mentioned that because the 
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tumor appears to be well circumscribed does not necessarily indicate an 
origin from misplaced structures since the so-called hjqiernephroid car- 
cinoma of the kidney, which probably arises from kidney structures, 
is also seemingly well circumscribed. The tumor which was described 
by Reis and myself® and which undoubtedly falls into this group con- 
sisted of cells which were well separated from one another and did 
not reveal intercellular bridges. However, this patient showed normal 
blood sugar and had neither polj’^eythemia nor h3’'pertension. 

Physiologic studies "with extracts of these ovarian tumors have not 
been made as far as I am aware, probablj’- because of their rarity. In the 
future, however, it may be possible perhaps to prove the origin of these 
tumors and to determine whether they are lutein cell blastemas or 
hjTiernephromas. It should be possible to extract proge.sterone from 
these tumors, provided thej' are lutein cell blastemas, and adrenosterone, 
if they are true suprarenal cortical tumors. However, the differentiation 
between progesterone and adrenosterone may be difficult. Qualitatively 
there is very little difference between them (Koch’®) ; quantitatively they 
may be differentiated. If the activity of testosterone is taken as 100 
per cent the physiologic activity of adrenosterone is considered 40 per 
cent and that of allo-pregnandiol and pregnane, metabolic products of 
progesterone, as 20 to 35 per cent. Also Kendall, Wintersteiner, and 
Reiehenstein according to Koch’® have prepared an oxidation product 
from an adrenal cortical principle which is found to be one-.sixth to one- 
fourth as active as androsterone in the capon test. So it may be possible 
in the future to determine the potency of extracts of these ovarian 
tumors and hence differentiate them by their biologic assay. 

There is perhaps another way of definitely deciding whether these 
ovarian tumors are hypernephromas or lutein cell blastomas, and this 
.should be tried in every instance of a yellow ovarian tumor giving rise 
to masculinization. Very recent experiments performed by Anderson, 
Hajunaker and Joseph’^ have shovm that the life of adrenalectomized 
rats may be prolonged beyond the survival periods of untreated controls 
if such rats are injected with benzene extracts of blood taken from 
patients who had the hyperadrenalo-corlical sjmdrome (Cushing’s syn- 
drome) ; the urine of one of these patients showed a similar effect. If 
this is true for patients with hyperadrenalo-cortical syndrome, it may 
very well hold for patients who have suprarenal cortical tumors, either 
within the suprarenal or arising in misplaced suprarenal cortical ti.ssues. 
This seems evident because of the plij’^siologic changes in all these 
patients. This observation of Anderson and her co-workers may be 
significant, in regard to the differentiation between lutein cell blastomas 
and hjqiernephromas. If benzene exti’acts of blood from patients suffer- 
ing from such an ovarian tumor prolong life of adrenalectomized rats, 
it would seem that such an ovarian tumor is a hypernephroma. If this 
test should prove negative and on operation a yellow ovarian tumor 
is found, similar to the one here described, it is much more likely that 
this tumor then must be classified as lutein cell blastoma. Naturally 
this would only hold true if, first, it could be shovm that proge.sterone 
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does not prolong the survival period of adrenalectomized rats, and, 
second, that adrenosterone, respectively eortin, is not present in corpus 
luteuin tumors. 
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DISCUSSION ON PAPERS OF DRS. KANTER, SAPHIR AND GREEN HILL 

DE. WALTER SCHILLER. — When one analyzes the term lutein cells from the 
point of view of histology, one must realize that these cells are not an entity by 
themselves. Such cells were not originally lutein cells but started out either 
as granulosa or theca cells and became luteinized secondarily; it is only then 
that they deserve the name lutein cell.«. If a luteoma is described as consisting of 
lutein cells there must be either theca lutein or granulosa lutein cells. They cannot 
be theca lutein cells, because these are a connective tissue type, while the cells 
of luteomas are epitlielial cells. Tlie tumor composed of theca lutein cells is the 
well-known xanthofibroma. In case the luteoma cells are granulosa lutein cells, two 
possibilities for their development are present: (a) first luteinization and sec- 
ond neoplastic proliferation. This moans that the granulosa cell is first luteinized 
just as in a corpus luteum and then pathologically proliferating as in a new growth. 
This is not likely, since the cells of the luteinized corpus luteum are too differenti- 
ated and specialized to maintain this power of physiologic proliferation, and cer- 
tainly not the capacity of neoplastic proliferation, and (b) first a neoplasm arises 
from granulosa cells which secondarily becomes luteinized. Such cases have been 
described but these tumors present a very slight degree of luteinization, not to be 
compared with loading of fat of the luteoma cells. Transitional phases from the 
poorly luteinized granulosa cell tumor to the fat-laden luteoma would prove that the 
latter is derived from the former bvit these have not been found to date. There 
are valid morphologic reasons against the origin of luteomas from granulosa lutein 
cells. Granulosa arises from mesenchyme and shows its mesenchymatous origin as 
long as it is not luteinized by syncytial connections of the protoplasm of the single 
cells which do not have distinct cell boundaries. When reaching a higher differ- 
entiation by luteinization, the single cells arc still connected by fibers which pass 
from the protoplasm of one cell to the protoplasm of the neighboring cells. The 
luteinized granulosa cells do not have sharply demarcated cell boundaries, whereas 
the cells of the luteomas show the typical epithelial cell borders and no cell con- 
necting fibers. In examining the luteomas for areas in which the cells do not con- 
tain fat, I have found such areas in almost all luteomas. The cells of such areas 
never prove the S3mcytial character of unluteinized granulosa cells but correspond 
morphologically very closely to the sharply demarcated poljdiedral cells in areas of 
the adrenal cortex or of cortical hypernephromas in which the cells have not under- 
gone fat storage. 

DR. R. E, GREENE. — ^I am speaking purelj' as a physiologist; Dr. Schiller 
intimated that thecomas should not be considered as derived from the ovarj^, as thej' 
produce male sex hormone. I beg to state that the ovaiy does produce male sex 
hormone. Dr. Papanicolaou manj' jmars ago proved in guinea pigs that ovaries stimu- 
lated with anterior pituitarj’’-like hormone could produce androgenic substance. In 
those ovaries there was a marked overgrowth of what he called interstitial tissue 
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whicli is derived from luteinized theca cells, Eecently we did the same work in the 
rat and we got a marked growth of the clitoris. Dr. Hill about two years ago trans- 
planted ovaries to the ears in the male rat from which the testes had been removed, 
and those ovaries produced sufficient androgen to keep the prostate and seminal 
vesicles in a normal state. To say that the ovary produces androgen does not mean 
it is testosterone; there are a number of androgens. As reported recently in some 
work at the University of Chicago and confirmed by us, progesterone in excess 
amounts is an androgenic substance in that it will maintain the prostate in cas- 
trated animals in normal condition. Also, progesterone given in excessive amounts 
to immature rats will make the clitoris grow just as with testosterone. 

Dr. Kanter mentioned that there was decreased sodium in the blood and urine 
and said it was hard to explain. It is hard to explain how the blood sodium would 
be decreased but the urine sodium would be decreased due to the "sodium retain- 
ing effect of the high concentration of sex hormone. ’ ’ 

Dr. Saphir said that testosterone is found in adrenal tumors. I believe that is 
not quite true. Adrenosterone has been found in adrenal tumors. This is not testos- 
terone wliich is the male hormone as found in the testes. He also said that it is 
chemically impossible to differentiate between progesterone and testosterone. The 
chemical differentiation between the two with colorimetric methods or actual chem- 
ical test tube tests is not particularly difficult. The differentiation is comparatively 
easy in biologic assays. 

Dr. Saphir also discussed the recent work of Anderson at the University of Cal- 
ifornia, in which she extracted blood and urine from patients with Cushing’s 
syndrome which she believes to be due to hyperadrenal-cortical changes, and found 
these extracts would maintain life in adrenalectomized rats. These patients did 
not show any virilizing changes; these patients did not have androgenic adrenal 
cortical tumors. It is diflScult, then, to see how this test would be of value in dif- 
ferentiating ovarian and adrenal tumors, 

DE. SAPHIE (closing). — The recent experiments of Anderson, Haymaker and 
Joseph have shown that the life of adrenalectomized rats may be prolonged beyond 
the survival period of untreated controls if such rats are injected with benzene 
extracts of blood taken from patients having hyperadrenalo-cortical syndrome 
(Cushing’s Disease). I^Hiat I meant to imply i.s that if this is true for patients 
with lij'peradrenalo-cortical syndrome, it may very well hold for patients who have 
suprarenal cortical tumors either within the suprarenals or arising in misplaced 
suprarenal cortical tissues in the ovary. This may form a basis for differentiating 
suprarenal cortical tumors (hypernephroma) and lutein cell blastomas. 

If the tumor in question arises from misplaced suprarenal cortical cells, we should 
expect to find adrenosterone in tlie tumor, which is closely related to testosterone. 
If the tumor in question is a lutein cell blastema we should expect to find proges- 
terone within the tumor. However, testosterone, adrenosterone, and progesterone are 
very closely related. Qualitatively there is very little difference between them, 
though they may be differentiated quantitatively. 

DE. SCHILLEE (closing). — It is a fact that the ovaries develop substances of 
virilizing effect and that testicles produce folliculin. What holds for physiologic 
tissue may be found in even a higher degree in tumors developing from it. For this 
reason, I think it is not safe to prove the origin of a virilizing or masculinizing 
tumor by its production of substances of sex influencing capacity. To classify such 
tumors for the time being, it is much safer to relj' on morphologic criteria exclusively. 



EOUTINB ROENTGEN PELVIMETRY IN 600 PRIMIPAROUS 
WHITE WOMEN CONSECUTIVELY DELIVERED AT TERM'' 

Herbert Thosis, M.D., New HA^^!:N, Conn. 

(From the Department of Ohstetrics and Gynecology, Yale University School of 

Medicine) 

R oentgen methods of pelvimetry have been in use in this clinic for 
a considerable period and during tlie past four yeai’s we have em- 
ployed these methods routinely in primiparous patients. Early in 1937 
I^ reported our findings in the first 300 white women in whom this 
routine was carried out and later in the same year^ the results in 450 
wliite women Avere published. It is our opinion that the value of roent- 
gen pelvimetric metlmds may be demonstrated best by the study of a 
group of women consecutively delivered at term (child 2500 gm. or over) 
in Aviiom the influences of race, multiparity, and premature birth are not 
present. Obviously, it is the primiparous woman who should derive 
the greatest benefit from the knowledge of tlie true size and conforma- 
tion of the bony pelvis. Furthermore, the conduct of labor in such 
patients Avill alwaj's remain one of the ciiief concerns of the obstetrician. 

The present studies are based on the findings in 600 Avhite primiparous 
women conseeutivelj" delivered at term in the Avards of Ncav Haven Hos- 
pital in Avhom roentgenometry of tlie pelvis has formed part of the 
routine prenatal program.! I propose to discuss in particular some of 
the problems of labor in this group and to point out the aid that such 
roentgenometric methods have gwen us. I shall consider only brieflj’’ the 
variations of the pelvis AAdiieh aa^c classify according to the dimensions 
found at the superior strait as folloAA's : 

Dolichopellic type: The anteroposterior diameter is longer than the transverse. 
In appearance tlie pelvic inlet is elongated anteroposteriorly. 

Mesatipellic type: The anteroposterior and transverse diameter are of equal length 
or the anteroposterior diameter is slightly shorter tlian the transverse (never more 
tlian 1 cm.). In appearance the pelvic inlet is round. 

Brachypellic type: The anteroposterior diameter is 1 to 3 cm. shorter than the 
transverse. In appearance the pelvic inlet is elongated transversely. 

Platypellic type: The anteroposterior diameter is 3 cm. or more shorter than the 
transverse. The pelvic inlet is definitely flattened in its anteroposterior aspect. 

When pelvic characters generally IviiOAvn as android changes, includ- 
ing narroAved forepart, funnel outlet, narroAved notch, etc., are present, 
such changes are noted in association witli the above. In addition, Ave 
subdivide each of the above groups into large, average, and small pelves. 
Those interested in this complete classification are referred to one of my 
articles.^ It is our feeling that the use of the terms dolichopellic, 
mesatipellic, etc., is more correct and more useful as a basis for the 
classification of pelvic variations than terms Avhicli may suggest etiologic 
factors concerning Avhich Ave ImoAV so little. 

"This study was made possible through the Research Funds of Yale University 
School of Medicine. 

tin a few instances patients to whom no ‘prenatal care has been given by us have 
entered our wards far advanced in labor. In such cases roentgenometry was carried 
out before the patient left the hospital. The number of those cases represents less 
than 1 per cent of tlie entire series. 
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negative. The absence of ureteral dilatation, as demonstrated roentgenograpliically 
in Fig. 2 , was verified by post-mortem gross and microscopic examination. 
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and 10 c.c. in dogs. Injections were made into a leg vein in tlie dogs and into an 
ear vein in the rabbits, with no attempt to prolong the period of introduction. 
In spite of this, no untoward reactions were noticed. At completion of the injec- 
tions, the animals were fixed upon a board in the supine posture and immediately 
placed in an extreme Trendelenburg position with the plane of the board sixty degrees 
to the horizontal. The physical factors employed were as follows: 100 ma. ; 
60 to 70 kv; 1/15 to 1/20 second; 30-inch target film distance. A fine focus rotat- 
ing anode tube and casettes with double intensifying screens were used. 

During the earl}' period of these studies, each animal was radiographed at four-, 
seven-, ten-, and fifteen-minute intervals. More recently, only the seven- and ten- 
minute examinations were made, as it was found that the four- and fifteen-minute 
exposures added nothing to the urographic study. 



Fiff. 1. — ^Urogram of dog after 44,000 B.D.U. of pregnancy prolan. No ureteral 

dilatation. 

The excellei^t visualization of the upper urinary tract which resulted from this 
method made it unnecessary to resort to abdominal compression or purgation^ in 
order to obtain satisfactory renal and ureteral detail. 

The results obtained on dogs and rabbits following injections of pregnancy prolan 
are tabulated in Table I. Urograms, which were made at intervals of seven to ten 
days (Fig. 1), revealed no evidence of ureteral dilatation. Sections through the 
upper, middle, and lower portions of the ureters revealed no significant deviation 
from the normal. 

Injections of estrin also failed to produce ureteral dilatation (Table II). Uro- 
grams were obtained at intervals of fifteen days during the experiment and subse- 
quent microscopic study of the ureters confirmed the x-ray findings. 

Twenty international units of progesterone were injected into each of two rabbits 
over a period of twenty days. The results, which are tabulated in Table III, were 
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SUMMARY 

1. A method for obtaining intravenous urograms in lower animals is 
described. 

2. Attempts to produce ureteral dilatation in rabbits and dogs by 
hormone injections have been unsuccessful. 

3. Urographic examinations of pregnant dogs and rabbits have re- 
vealed no evidence of ureteral dilatation. 

We wish to express our gratitude to Drs. F. E. Keene and E. P. Pendergrass 
for their continued Interest during this study. We are also indebted to the following 
contributors : Research Department, Winthrop Chemical Company for a generous 
supply of diodrast ; Ayerst, McKenna and Harrison for an ample quantity of 
anterior pitiutary-like hormone ; Schering Corporation for an adequate amount of 
progynon B. 
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THE POSTMATURE PETU>S"= 

John Casagrande, M.D., Brooklyn, N. Y. 

(From the Department of Olsietrics and Gynecology of the Broolclyn Hospital) 

T he postmature fetus may be defined as an overdeveloped fetus 
near or beyond term or any fetus born well beyond the expected 
date of labor. 

I have gone over the histoi’ies of all large babies weighing 9 pounds 
(4072 gm.) or more delivered at The Brookljui Hospital from 1935 to 
1937 inclusive, in an effort to determine the risk involved to the 
mother and fetus. 

Table I. Delivekies 1935 to 1937 Inclusive 




FETAL MORTALITY 

(uncorrected) 

FETAL MORTALITY 
(CORRECTED) 

Total deliveries 

3314 

160 4.83% 

2.03% 

Group I 

(9 to 10 pounds) 

157 

6 3.82% 

3.18% 

Group II 

(10 pounds and over) 

30 

4 13.33% 

13.33% 


During this period, 3,314 babies were delivered. There were 160 stillbirths and 
neonatal deaths. The corrected fetal mortality was 2.03 per cent. 

Those weighing 9 pounds (4072 gin.) or more were classified as postmature from 
the standpoint of development. Of these, there were 187 which were divided into 
two classes. 

Group I weighed between 9 and 10 pounds, of which there were 157, and 6 babies 
were lost. The corrected fetal mortality was 3.18 per cent which is about 50 per 
cent higher than for the entire series. No further analysis was made of this group 


Read at a meeting of the Brooklyn Gynecological Society, November 4, 1938. 
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Table I. Effect of Pregnancy Prolan 


ANIjr.VL 

NO. OF 

INJECTIONS 

TOTAL 

DOSAGE 

TOTAL 

TIME 

URC 

NUMBER 

IGRAMS 

RESULTS 

Dog 25 

22 

44,000 B.D.U.* 

44 Days 

5 

No dilatation 

Dog 528 

22 

44,000 B.D.U. 

44 Daj's 

5 

No dilatation 

Eab. 4 

6 

1,350 B.D.U. 

14 Days 

2 

No dilatation 

Eab. 5 

6 

1,350 B.D.U. 

14 Days 

2 

No dilatation 

Eab. 6 

9 

9,000 B.D.U. 

20 Days 

2 

No dilatation 

Eab. 7 

9 

9,000 B.D.U. i 

20 Days 

2 

No dilatation 


*B. D. U., Biologic day units. 


Table II. Effect of E.strin 


ANIMAL 

NO. OF 

TOTAL 

TOTAL 

UROGRAMS 

INJECTIONS 

DOSAGE 

TIME 

NUMBER 

RESULTS 

Dog 25 

9 

18,000 E.U. 

47 Davs 

3 

No dilatation 

Dog 528 

9 

18,000 E.U. 

47 Days 

3 

No dilatation 


Table III. Effect of Progesterone 



NO. OF 

TOTAL 

TOTAL 

1 UROGRAMS 


INJECTIONS 

DOS.-VGE 

TIME 

NU.MBER 

RESULTS 

Eab. 10 

4 

20 I.U. 


2 

No dilatation 

Eab. 11 

4 

20 I.U. 


2 

No dilatation 


The effect of ' pregnancy has been .studied previously by Mengert,6 -who reported 
that examination of post-mortem specimens disclosed no appreciable differences be- 
tween the ureters of pregnant and nonpregnant lower animals. Our urographic 
studies in sLx pregnant animals, which are summarized in Table support 
Mengert’s findings. Since the average period of gestation is sixty days in dogs 
and thirty days in rabbits, it is obvious that the pregnancies were well advanced 
at the time of the urographic examinations. Fig. 3, showing no ureteral dilatation, 
is that of a dog in the sixtli week of gestation. 


COJUIENT 

The number of experiments included in each group is too small to be 
of statistical importance. The uniformly negative results, however, 
seem to indicate that the hormones which were injected are not capable 
of producing ureteral changes in dogs and rabbits. It is possible that 
insufficient quantities of these agents were used or that sufficient time did 
not elapse between the first injection and the last urogram. Since 
ureteral dilatation does not occur during pregnancy in dogs or rabbits, 
it is unlikely that this change can be produced in these animals by any 
type, or combination, of hormone medication. 

TiUJLE Effect of NoKjrAL Pregnancy 


ANIMAL 

■KNGTH OF PKEGNANtY 

UROGRAM 

Dog 384 

0 AA'eeks 

No dilatation 

Dog 368 

7 AA'^eeks 

No dilatation 

Dog 519 

6 AA^eeks 

No dilatation 

Dog 695 

AA'ell advanced 

No dilatation 

Eab. 8 ■ 

3 AA'’eeks 

No dilatation 

Eab. 9 

3 AA^^eeks 

No dilatation 
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theoretically due Feb. 8. Labor started spontaneously and lasted five hours and 
twenty-six minutes. The vertex was delivered by manual control and the shoulders 
were delivered with difiiculty by the Kristeller method. The fetal heart was present 
shortly before delivery. The baby weighed 10 pounds 2^/^ ounces. An autopsy re- 
vealed no apparent cause of death. 

A 32-year-old, para i, with an ample pelvis had a spontaneous onset of labor and 
was delivered ten days after her expected date. After twenty-one hours of labor, 
the vertex was easily delivered by low forceps. Difiiculty was encountered in the 
delivery of the shoulders, rotation of which was unsuccessful. They were finally 
delivered by pressure on the fundus. The fetal heart was present before delivery. 
Death was thought to be due to asphyxia caused by delay in shoulder delivery. 

A 34:-year-old, para iii, with an ample pelvis had two previous children weigh- 
ing 9 pounds 7 ounces and 11 pounds 12 ounces, born alive and well. Labor started 
spontaneously in the L.O.A. position, and the vertex was delivered by manual control 
twenty-six hours and forty-two minutes after the onset. The shoulders were de- 
livered with difBculty after giving 1 c.c. of pituitrin and using considerable pressure 
on the fundus. An autopsy showed no apparent cause of death of fetus which 
weighed 10 pounds 8 ounces. 

A 37-year-old, para iii, had two previous babies weighing 11 pounds and 9 pounds 
were alive and well. Labor was induced by castor oil and quinine, the position 
being B.O.P. The first stage of labor lasted only three hours, but the pains were 
very severe; the duration of the second stage, one hour. Tlie delivery was spon- 
taneous. The baby weighed 10 pounds 8 ounces and lived two hours. An autopsy 
showed laceration of the tentorium cerebelli with hemorrhage. 

The etiology of the postinature fetu.s has been attributed to various 
factors, such as a familial tendency involving either the mother or 
father or both. Diet and lack of exercise are considered factors by 
some. It is commonly stated that multiparas and elderly primiparas 
are more likely to have large babies. In view of our present knowl- 
edge, the postmature fetus resulting from prolonged pregnancy may 
be due to a hormonal imbalance. 

Koff and Da-vusi studied the mechanism of the prolongation of pregnancy in the 
rabbit and concluded that the corpus luteum hormone or progestin is directly re- 
sponsible for the maintenance of pregnancy in the rabbit and its normal termina- 
tion. By injecting pregnancy urine extract to form new corpora lutea or by re- 
peated injections of progestin, they were able to prolong the duration of preg- 
nancy in the rabbit well beyond the customary thirty-two days. When pregnancy 
was thus prolonged, large postmature fetuses were produced, and, if delivered before 
the thirty-sixth day, they were alive and normal; if, however, delivered after this 
date, many of them were dead. Those that survived were large, obviously post- 
mature; the labor was unduly prolonged, sometimes lasting forty-eight to seventy- 
two hours. They state that tliis may be due to the excessive size of the offspring but 
the effect of progestin in diminishing the irritability of the contractile powers of 
the uterine muscles also may be a factor. 

If we are willing to accept that the delivery of a postmature fetus 
carries a relativelj’- high fetal mortality and possibly a high maternal 
morbidity, the importance of diagnosing this condition before it has 
advanced too far is evident. As a guide, we should obtain an accurate 
history of the last menstrual date. If the patient gives a history of 
irregular time of menses, especially with periods of amenorrhea, not 
too much importance can then be attached to the date of the last men- 
struation. The date of quickening may be of value. Knowledge that 
the husband is large and a history of previous large babies, should be 
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other than noting that three sections were done which practically corresponds to the 
average number of sections done for the whole three-year series. 

Group II included all babies weighing 10 pounds (4,800 gm.) or more, the 
analysis of which is given in greater detail. Tliirty babies were delivered in this 
series with a fetal mortality of 4, or 13.33 per cent. This much higher mortality 
was found to be due mainly to the dillicult 5 ’' encountered in the delivery of the 
shoulders. There were 18 multiparas with an average labor of eight hours and 
twenty-seven minutes. The 12 primiparas had an average labor of twenty-three 
hours and twelve minutes. The presentations were vertex, of which 13 were posterior, 
two were transverse and 15 were anterior. The pelvic measurements were classified 
as ample in 26 and no classification given in 4. 


Table II. Group II. Babies Weighing 10 Pounds or More 



PREMATURE 

POSTMATURE 

EXPECTED DATE 
NOT 

RECORDED 

Less than 1 week 

5 

5 

3 

1-2 weeks 

2 

6 


2-3 weeks 

2 

5 


3-4 weeks 

1 

0 


5-6 weeks 

0 

1 



From the menstrual history 17 were overdue; one patient went thirty-six days 
beyond her expected time and her baby weighed 10 pounds 14% ounces. Accurate 
data were not obtained in three patients. Ten delivered before the expected date; 
one of these delivered twenty-three days early, and the baby weighed 10 pounds 
3% ounces. Labor was induced by castor oil and quinine in 4. The others had a 
spontaneous onset. Practically all patients received morphine and scopolamine for 
seminareosis. In addition some received ether, oil and quinine per rectum. 

Table III. Group II. Mode of Delivery 


Cesarean section 2 

Midforceps preceded by manual rotation 2 

Midforceps 1 

Low forceps 3 

Perineal forceps 7 

Spontaneous 15 


Two cesarean sections were done on 2 primiparas following a test of labor. 
Two babies presenting in the posterior position were converted into anterior position 
by manual rotation of 180 degrees during the first stage and midforceps extraction 
was required at a later time in both. Four other cases required extraction, three low 
forceps and one midforceps. Seven were delivered by forceps control and 15 babies 
were born spontaneously. Episiotomies were done on 14; first-degree lacerations oc- 
curred in 4; second-degree lacerations in 6; 4 had no lacerations. There were 3 
female infants and 2-7 male infants. The relatively large number of male babies in 
this small series may be a coincidence but the preponderance of male babies in the 
postmature class has been noted by others. Twenty-five of these patients were service 
cases and 5 were private. The service deliveries in our hospital usually run a little 
more than lialf of tlie total deliveries. Overeating and lack of exercise have been 
thought by some to be the cause of overdevelopment of the fetus. It is possible that 
proper diet and exercise were stressed and more faithfully carried out by the more 
intelligent private patients, with fewer postmature babies resulting. There were 2 
post-partum complications: hemorrhage and a mild phlebitis. During convalescence 
no patient developed a reportable fever. Twenty-six babies were discharged in 
good condition. The following is a short summary of 3 stillbirths and a neonatal 
death : 

A 30-year-old, para iii, with an ample pelvis had had two pre%’ious labors, both 
babies weighing over 8 pounds. This baby was born Feb. 5, 1935, and she was 
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COMMENT 

The high fetal mortality in this small series was due mainly to diffi- 
culty encountered in the delivery of the shoulders. 

T^en the delivery of a large hahy is suspected competent assist- 
ance should be present in order to manage properly the delivery of 
the shoulders. 

None of these babies died directly as a result of prolongation of 
pregnancy as thej’^ were all alive just prior to deliveiy. 

The average duration of labor was prolonged. 

Maternal morbidity was not high and no serious maternal compli- 
cations occurred. 

Induction of labor may occasionally be justified for prolonged preg- 
nancy resulting in an overdeveloped fetus but each case should be care- 
fully indi^ddualized before it is attempted. 
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DIABETES IN PREGNANCY WITH OBSERVATIONS 

IN 28 CASES«= 

Martin M. Shir, M.D., Brooklyn, N. Y. 

I NSULIN has made pregnancy relatively safe for the diabetic mother. 

On the other hand, it has complicated the problem because we noAV 
see patients with severe diabetes, who in the pre-insulin era would 
never have been pregnant. Furthermore, insulin has led the practi- 
tioner into a false sense of security and this undoubtedly has been 
the cause of some maternal and many fetal deaths. There are several 
aspects of this problem which warrant discussion. 

1. safety OF iuother 

In the pa.st five years Ave have had 28 pregnant diabetic women at the 
Jewish Hospital. No mothers Avere lo.st. 

It maj’ be .stated that a maternal death from diabetes requires proof 
that this death Avas not aA^oidable. Whereas CA^en in the best of hands 
such an accident may occur, it should be rare. Joslin has been able to 
report 73 pregnancies Avithout a maternal death from diabetes, eA'en 
though 22 of his cases A\’ere in total diabetics. 

The price for this maternal safety is close collaboration betAveen the 
obstetrician and the diabetic specialist. Pcav obstetricians are capable 
of handling such a problem without help. 


Head at a mcctiuB of the Brooklyn Gynecological Society, November 4, 1938. 
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noted. Before the diagnosis of a large baby is made, the following 
should be excluded : twin pregnancy, bydramnios, and pregnancy com- 
plicated by tumors. If doubt exists regarding the relative size of the 
baby after careful abdominal and bimanual palpation, the following 
measures have been advocated as valuable aids : roentgenograms, 
cephalometry and mensuration in utero. 

The treatment should Amry with tlie individual ease. If there is 
an obvious disproportion, a cesarean section should be done. If it is 
felt that deliA'eiy is possible through the natural passages, induction 
of labor is advocated by the authors-'^ whom I have revieAved. 

Various methods for induction have been advocated, such as the 
folloAving; castor oil, quinine, pituitrin, either subcutaneously or in- 
tranasally, rupture of the membranes, stripping of the membranes, 
insertion of a bougie or a bag. Frequentlj^ a combination of these 
methods is used. 

When doubt exists about deliveiy through the natural passages, 
radical measures for uiduetion should be aAmided so that a section 
can be done Avith less risk to the mother should the necessity arrive. 

During labor, the patient should recehm proper supportiA’^e meas- 
ures. If Ave are dealing Avith sIoav progress in an oceipitoposterior 
position, a rotation of 180 degrees to convert it into an anterior posi- 
tion on the opposite side, in the same oblique diagonal, often hastens 
the progress of labor Avith less fetal trauma and simplifies the applica- 
tion of forceps, should it become necessary. Delivery of the shoulders 
of very large babies is frequently a problem as shoAvn by our mor- 
tality, Spontaneous deliveiy of the A'ertex is desirable under gas- 
oxygen analgesia, as this Avill not interfere Avith the proper bearing- 
doAvn pains that are so necessary to deliver the shoulders. Should 
the pains be insutficient after the head is born, three or four minims 
of pituitrin may be tried. When forceps has been used to deliAmr the 
head and the patient is under a general anesthetic, proper and force- 
ful pressure on the fundus Avill often deliA'er the shoulders. Traction 
on the baby’s head should be aAmided, as this may readily cause dam- 
age to the brachial neiwe plexus or spinal cord. Titus desci’ibes the 
following Amluable method of the deliA^ery of the .shoulders. Betiveen 
pains insert tAvo or three fingers into the Amgina behind the loAver 
shoulder and rotate the axis of the shoulders into the nearest oblique 
diameter of the pehus. As the next uterine contraction occurs, trac- 
tion is made by the fingers in the posterior axilla, pressure is made 
above the S3^mph3"sis pubis b3* the external hand to engage the anterior 
shoulder, Avhile the nurse or assistant presses firmlA* doAviiAvard over 
the contracted fundus. The pressure should not be made betiveen 
pains as it is ineffectWe Avhen not reinforcing a uterine contraction. 
Moreover, this might cause placental separation. If this fails, the 
remainder of the examining hand is inserted into the Amgina, is 
passed foi-Avard over the shoulder and chest and the posterior arm 
thus delivered. It is tisualh' flexed at the elboAv, and as the hand 
often comes into aucav earlA*, it 11133 * be grasped, draAvn upAvard and 
out and the arm delivered b3* its extention through traction on the arm. 
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it likely that the cause of the high incidence of toxemia in diabetic 
women lies in the pituitary. 

5. HYPERINSULINISJI OF INFANT 

It is believed that the baby borne by the diabetic mother may 
secrete an increased amount of insulin and this may cause hypo- 
glycemia and convulsions in the first few days of postnatal life. Manj'’ 
authors recommend early feeding of dextrose and even intramuscular 
injection of 10 per cent glucose 1o prevent hypoglycemia and its con- 
sequences. 

6. DELmJRY 

Within recent years, several authors have advocated cesarean sec- 
tion before term to prevent death in utero. They advise, when the 
fetus is sufficiently large, to deliver it by section. Such advice is 
open to question. I do not believe that the number of babies lost by 
aivaiting labor and delivery warrants this radical step. One author 
reports that three babies died in a series of 14 patients in whom he 
performed cesarean section to prevent fetal death. Surely it cannot 
be pleasant to do a section for a fetal indication and then lose the 
baby from whatever cause. 

In these days, when cesarean section is being done for more and 
more indications, we should hesitate before adding another indication. 
Cesarean section is still a dangerous operation and diabetes does not 
render it less so. 

Cesarean section was performed twice in our series. In one case, 
the indication was eephalopelvie disproportion. In the second case, 
section -was done one month before term because of four previous 
stillbirths. 

It is my opinion that the diabetic patient should be delivered per 
vagina. If the babj' is large and it appears that delivery will be diffi- 
cult, then cesarean section should be resorted to. In the rare case in 
which the diabetes cannot be controlled and the condition fluctuates 
between acidosis and hypoglycemia, section should be done as soon as 
the fetus is viable and the tubes should be ligated. 

Labor must be conducted ivith extreme care. The diabetic .specialist 
should be in constant attendance. Hourly blood sugar determinations 
.should be made and the urine watched closely for acetone; and treat- 
ment should be based upon these findings. 

Morphine should be used as an aualge.sie rather than the barbitu- 
rates or rectal ether. 


7. THERAPEUTIC ABORTION 

Therapeutic abortion was performed four times in our series. In 
retro.speet, the reader believes that this was not alwa 3 ’s indicated. 

Therapeutic abortion is seldom indicated in the diabetic patient 
todajL In the severe ease of In'peremesis in which control of the 
diabetes is impossible, abortion is indicated. There is also the rare 
ease of severe diabetes which becomes worse as pi’egnancj^ progresses 
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Tlie status of the diabetes changes with the progress of pregnancy 
and requires constant checking to prevent the development of acidosis 
and coma. Hyperemesis, with the resultant derangement of metabo- 
lism, may tax the skill of the trained diabetic specialist if tragedy is 
to he avoided. The alimentary and renal glycosuria which are so 
prone to develop after the middle of pregnancy further complicate 
the problem. The fetal demands and increased nutritional needs of 
the end of pregnancy again make control a delicate problem. The old 
teaching that the development of the fetal pancreas renders the ma- 
ternal diabetes milder, is not accepted toda 3 ^ Usually the carbohy- 
drate tolerance diminishes as pregnane.y progresses. It has been my 
experience that the insulin reqnirements increase as pregnancy ad- 
vances. 

2. SAFETY OF BABY 

"We had four stillbirths in our series. Two of them occurred in 
eases in which the diabetes was not discovered until glucose tolerance 
tests were done post partum. One occurred in a case in which the 
mother refused to follow the outlined therapy. The fourth stillborn 
infant weighed 11 pounds 15 ounces and died as a result of difficult 
delivery. Of course, a cesarean should have been performed in this 
case. 

Death of the fetus in utero near the end of pregnancy still occurs 
occasionally, in spite of all care. Although this accident cannot al- 
ways he prevented, it is our experience in Brooklyn that vigilance in 
the care of the mother will reduce its incidence greatly. Hospitali- 
zation at the end of pregnancy will undoubtedly prevent many fetal 
deaths. 

3. SIZE OF BABY 

Six babies in our series weighed over 9 pounds. The oversized baby 
of the diabetic woman is well known to obstetricians. It is my opinion 
that careful control of the diabetes greatly reduces the frequency of 
large babies. Although there is some difference of opinion, most stu- 
dents of the subject believe that careful control of the diabetes will 
in most cases in.sure a live baby of normal size. 

It is interesting to speculate here on the cause of this overgrowth of 
the fetus. The old theory that the overgro-wth is due to the abundant 
food .supply (h 3 ^perglycemia and lipemia) is now challenged by "White. 
This author believes that it maj’- be caused by the pituitary. The high 
incidence of toxemia in diabetes, the high prolan in toxemia, and the 
work of Snj^der and Hoopes, who injected prolan into pregnant ani- 
mals to prolong pregnancy and produce oversized offspring, are neatlj^ 
joined in a theory to attribute the overgrowth of the fetus to the 
pituitary. This theor^^ seems plausible, and it will be interesting to 
see whether further studies bear it out. 

4. TOXEMIA 

The vmrk of Smith and Smith, who showed high prolan content in 
toxemias, and the fact that the pituitary is involved in diabetes, make 
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OCCURRENCE OF PELVIC VARIATIONS 

In this group of 600 white women variations according to the above 
types occurred as follows : 

Dolicliopellie type, 92 instances or 15,3 per cent 

Mesatipellic type, 272 instances or 45.3 per cent 

Brachypellic type, 210 instances or 35.0 per cent 

Platypellic type, 26 instances or 4.3 per cent 

As in previous reports the mesatipellic or round pelvis predominale.s 
approximately one-half of the series) Avhile the hrachypellic or trans- 
versely elongated type (oval) occurs in about one-third of the series. 
This commands interest in view of the fact that until very recently 
most textbooks held this latter type to be representative of the normal 
female pelvis, I have discussed certain aspects of this question in an 
article entitled “What Is a Normal Pelvis At this time I may add 
that from a pragmatic point of view it is reasonable to assume that na- 
ture intended the round fetal head (suboecipitobregmatic circumfer- 
ence) to be adapted to a round and not oval-shaped pelvic inlet. In the 
present communication both the occurrence of variations and the clinical 
findings associated with the various groups tend to bear out this concept. 

It is pertinent to discuss briefly the procedures whicli avc use in a 
pelvimetric survey of the pelvis : 


First : A roentgenogram of the superior strait is made using the so-called ‘ ‘ Grid ’ ’ 
method.5 This shows the complete outline of the superior strait and the diameters 
of this plane may be read directly from the film by means of the corrected centimeter 
dots appearing on the film. Furthermore, such roentgenograms allow exact reduc- 
tion of the outline of the superior strait to true centimeters. This record is filed 
with the prenatal record and is, therefore, immediately available at whatever hour 
the patient may enter the hospital. These reduced and true images on centimeter 
paper have a further advantage in that the superior strait is visualized in its true 
size, not as an enlarged image as it is viewed in the film. In addition this vjcw 
also allows the mensuration of the important bispinous diameter using a table 
which corrects for the divergence of the roentgen rays at the level in which these 


processes rest. This level is ascertained by viewing the lateral film. 

Second: A lateral roentgenogram is obtained using a technic described by Thoms 
and Wilson.o In this procedure the patient stands upright with the lateral body 
j)lane toward the target at a target film distance of five feet. Resting in the but- 
tocks fold in the midplane of the body is a vertical opaque centimeter notched rod 
the shadow of which on the film forms a scale for correcting distortion due to the 
spread of the rays. Views taken in this manner depict all the anteroposterior 
diameters of the pelvis including the anterior and posterior sagittal diameters or 
the narrow pelvic plane and the pelvic outlet, the contour and position of the 
sacrum, and the character of the sacrosciatic notch. This lateral technic used at 
term or in labor is eminently useful in showing the size and station of the feta 
head in its relationship to the bony- birth canal. In trial labor this procedure 


appears to be of exceptional importance. 

Third: External pelvimetry of the outlet is done employing the methods describet 
in Willianis-Standor and other textbook.s. 


Empliasis should be made upon the .simplicity of the roentgen metliods 
emploj’cd. They require but one 10 inch by 12 inch film for each yietv 
and. liiereforc, reduce the cast per patient to a minimum. In appraising 
the value of roentgen pelvimetric methods in obstetric procedure, the au- 
thor has recently stated: “The usefulness of the Icnowledge of the 
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and control cannot be maintained. In this case, termination of preg- 
nancy is indicated to save the mother’s life. Fortunately, this is 
seldom necessaiy. 

8. ANESTHESIA 

For delivery per vaginam, local infiltration or pudendal block is the 
anesthesia of choice. For cesarean section, local infiltration is safer 
than general or spinal anesthesia. 

9. CONCLUSIONS 

1. Death of the fetus near term can usually be prevented. 

2. Adequate care will usually prevent an oversized baby. 

3. Death of the mother should be rare. 

4. Cesarean section is Avarranted only for special indications. 

5. Therapeutic abortion is seldom indicated. 

652 Easterx Parkway 


BILATERAL SIMULTANEOUS TUBAL PREGNANCY 

Hamilton R. Fishback, Sc.D., M.D., Chicago, III. 

(From ilie Department of Pathologu, Nortlmesiern University Medical School) 

A REVIEW of bilateral simultaneous tubal pregnancy cases uncovers a number 
with insufficient data for classification. Aside from the clinical facts given in 
reports there should be a description of the fetuses or any portion of them found, 
as well as of placental material. A microscopic examination may be necessary to 
confirm the diagnosis and to give criteria for fixing the pregnancy periods. Especially 
is this needed Avhere only a hematosalpinx is present grossly. Fetal structures re- 
cently dead may give dependable findings,! but badly degenerated tissues or mum- 
mified or calcified products are of little value in estimating the time factor. 

Many of the cases were found in journals of limited circulation, and probably 
others have been missed because of inaccessibility. Tliose presented in earlier reviews 
have been gone over with the above criteria in mind and acceptable ones are included 
here. 

The review by Jayle and Nandrot (1904)2 includes two acceptable cases, one each 
of Johnson, and of Jayle and Nandrot. Labhardt (1909)3 adds seven more cases. 
Five new cases are added by Launay and Seguinot (1911), 4 and two by Unter- 
berger (1913).5 The subject was considered at length by Bledsoe (1918 )g -with the 
presentation of 24 new actual or highly probable cases. Borell (1921) r found 9 
more. A thesis by Bloch (1931)8 presents 11 additional cases. Another case, the 
third case of Penot, is found in the review of von Kupercyn (1932). o 

Other cases, not discussed in the foregoing reviews, will be named here without 
discussion. Lockyer (1916),io Jordan and Bigger (1925), n Dalzell (1927),!= 
Schockaert (192S),i3 two cases of Nevinny (1929),!'! Heymann (1932),i5 Johnston 
(1932),ic Cramarossa (1934),ir Stahel (1934),!S Langley (1934),i9 Leon-Borcea 
(1935),2o Siegler (1935), 21 Corceovei and Coreeovei (1935),22 and Muller (1935). 23 
The entire group represents 76 cases of bilateral simultaneous tubal pregnancy, 
reviewed in the light of the principles for acceptance discussed earlier. To these I 
should like to add a further case. This patient was proved to have 3 simultaneous 
tubal pregnancies, 2 in the left and 1 in the right tube. Only 2 similar cases have 
been found reported previously, 1 by Launay and Seguinot (1911),4 and the second 
by Baldwin (1913). 2! 
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CASE REPORT 

Patient H. C., aged 32 years. In se%’en years increased from 145 to 227 pounds in 
body Aveight. She was married and had had three spontaneous abortions; no living 
children. Menses were regular and normal except during her pregnancies. Last 
regular period was twelve weeks before entry into hospital. Almost daily spotting 
for the last four weeks, and for two weeks this was accompanied by vague lower ab- 
dominal pains. On the day of entrance, she was seized with sudden sharp cramplike 
pains in the lower abdomen, and shortly thereafter passed a small amount of blood 
vaginally. Several hours later she had a second attack of similar acute abdominal 
pain and was brought to the hospital in a shocklike state and was operated upon. 

A massive hemorrhage was found in the peritoneal cavity. The left tube was much 
enlarged near the middle, ruptured, and bleeding. The right tube had three soft 
swellings. Both tubes were removed. The patient died five days after operation. 
Post mortem was refused. 

Pathologic Examination . — The left tube measured 11 cm. in length. The distal 
31/^ cm. was slightly swollen, 10 to 12 mm. in diameter, pink and soft. The fimbriae 
were blue red, sliglitly swollen and freely separate. The ostium was open, and the 
lumen patent in the smaller distal portion. The remainder of the tube was made up 



Fig. 1. — Multiple tubal pregnancie.s, showing sites at 1 , 2 , and S. 

of a fusiform swelling 5 cm. in its greatest diameter, and blue red in color. A 
.slightly raised darker red area 3 cm. in diameter had a ragged tear across it. On 
opening the tube, the dilated portion was tilled with dark red solid blood clot. No 
remnants of sac nor embryo could be found, and placental strands were difficult to 
verify because of the extensive, rather dry clot. 

The right tube was 9 cm. in length, pink red, soft and swollen throughout. The 
fimbriae resembled those of the left tube. A small blood clot dilated the distal end 
slightly, with strands of clot extending through the ostium. A sacculated swelling 
occupied approximately each third of the tubal length. Each saccule was 2 cm. in 
largest diameter, and on opening was filled with dark red soft blood clot. 

Microscopic sections of the tubes demonstrated chorionic villi attached to the 
walls and free in the blood clot of the lumen at the three sites numbered in the 
drawing. The villi were of similar developmental stage. No remnants of the em- 
bryos proper were found. 

SUMMARY 

Attention is called to some points of difficulty in verifying reported cases of mul- 
tiple simultaneous tubal pregnancy. The few requirements for acceptance of cases 
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are stated. The source material of 76 verifiable cases is given. A third case is 
presented of simultaneous twin pregnancy in one tube and a single pregnancy in the 
other tube. 

Acknowledgment is made here to Dr. J. V. Fowler who kindly permitted use of 
the clinical material of this case. 
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MANAGEMENT OP AN INSTITUTIONAL OUTBREAK OP 
INPECTIOUS DIARRHEA OP THE NEWBORN INPANT^' 

Rudolf L. Roddy, M.D., James S. Forrester, M.D., and 
Harold Landow, M.D., Philadelphia, Pa. 

(From the Department of Pediatrics, Vniversity of Pennsylvania Hospital, and 
the TVilliam Pepper Laboratory of Clinical Medicine) 

INFECTIOUS diarrhea of the neivborn infant, of undiscovered etiol- 
ogy, often carrying a high mortality rate and occurring usually as 
a localized outbreak among a hospital’s newborn population, has re- 
cently attracted considerable attention.^ The outbreak here reported 
follows closely the recorded descriptions of this condition, with the 
exceptions that no deaths occurred, and that the outbreak was con- 
trolled in the hospital without the interruption of the maternity and 
newborn nursery services. Best^ has advocated closure of these serv- 
ices for the duration of the epidemic. 

The newborn nursery of the University Hospital is equipped to ac- 
commodate 48 infants, with separate but adjoining rooms for pre- 
mature and full-term infants, and a common nursing and professional 
personnel. An additional room is provided for isolation of infectious 
cases. 

The outbreak began Sept. 8, 1937, in the nursery for prematures, 
with repeated vomiting and passage of loose stools by a single infant. 
The nature of the illness was not immediately recognized and infee- 


Read at a meeting of the Philadelphia Obstetrical Society, October 6, 1938. 
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tious precautions not at once established. Bj’" September 10, extreme 
dehydration was apparent, 6 large liquid stools having been passed 
in the previous twenty-four hours. On this date, the 5 other infants 
in this nursery began to be affected, with passage of frequent loose 
or waterj^ stools. Isolation of the entire premature nursery was then 
established, but during the following several days new cases began 
to appear in the adjacent full-term nursery, eventually affecting 14 
of the 28 occupants of the two nurseries. All 6 of the premature 
group and 8 of the 22 full -term infants were involved. Distinction 
between breast- and bottle-fed infants was difficult to make, as all 
were receiving as supplementary feeding a 5 per cent glucose solution. 
Ten of the sick infants, however, wei'e classed as “artificially fed,” 
and 4 as “breast-fed.” 


clinical DESCRIPTION 

The clinical picture re.sembled in all respects that described in previously reported 
outbreaks, except that it vas in general less severe. The most constant and notable 
feature was the passage of frequent loose or watery stools which contained no blood, 
pus, or mucus, the daily frequency varying from 3 to 8. Weight loss varied from 
3 to 13 per cent. Dehydration, rapid in onset and of severe degree, was the out- 
standing symptom in 8 cases; 2 others were mildly dehydrated. In 3 cases clinical 
acidosis was evidenced by Kussraaul respirations. Elevation of temperature was in 
no case marked or prolonged but 4 babies had a low gi-ade fever, in one case asso- 
ciated with an intercurrent upper respiratory tract infection, and in another, fol- 
lowing a blood transfusion. Vomiting was limited to 4 cases, and was not a prom- 
inent feature in any case; it usually occurred at the onset of the illness. Eabora- 
tory studies revealed leucocyte counts of from 11,000 to 14,500 per c. mm.; hemo- 
globin values varied from 12.5 gm. to 17.8 gm, per 100 c.c. 

BACTERIOLOGY 

Bacteriologic studies included stool cultures of sick and well infants, throat cul- 
tures of infants and mothers, urine cultures of mothers, and throat cultures of the 
nursing and professional staff as well as a survey of the formula preparation 
technique. 

Stool cultures were plated on blood agar, Endo’s medium and bromthymol blue- 
lactose agar, or eo.sin methylene blue-lactose agar. On these media cultures were 
uniformly negative for members of the tjqihoid. Salmonella and a.vscntery groups. 
Tlie predominating organism from the stools of 20 sick and well infants was a late 
lactose-fermenting colon bacillus. Tliough FothcrgilD and associates attribute con- 
siderable significance to the finding of such organisms in outbreaks of infantile diar- 
rhea, its presence in this series v,-as considerably discounted because of its recovery 
from well infants who did not develop diarrhea. 

Throat cultures of sick and well infants showed no predominating or uniformly 
present organism. B. coli was recovered from 4 infants, hemolytic streptococcus 
from 2 cases. Throat culture from mothers on the ward showed only the usual flora 
except for 2 of the mothers who delivered after the outbreak had begun. In both 
these cases, hemolytic streptococci were recovered. 

Urine cultures from the mothers of sick infants showed a variety of organisms, 
most commonly B. coli. From the urine of one patient’s mother who delivered well 
after the outbreak of the disease, an organism was recovered with the biologic char- 
acteristics of members of the Salmonella group. It was partially agglutinated by 
paratyphoid A antiserum. This organism was not recovered from any other source 
and was not agglutinated by any of the sera of 12 convalescent infants, taken at 
periods of ten to twenty days after onset of illness. Serum agglutination studies 
were also carried out against staphylococcus and Bhigclla paradijsenteriae, Flexner, 
IIi.es, and Sonne. In no case was any agglutination observed. 
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Bacteriologic investigation of tlic formula preparation technique included cul- 
ture of the formula, nurse’s hands, tliroat and mask, and culture of sterilized 
utensils and receptacles as n’eH as the unheated ingredients of the formula. The 
only suggestive finding in this study was the recovery of S. coli from 1 of S “ster- 
ile” empty formula bottles. Throat cultures from members of the professional 
staff showed no significant flora. 


MANAGEMENT 

Because of the apparent relative mildness of the disease from the outset, it was 
decided that, rather than temporarily closing the maternity service, the attempt 
would be made to control the outbreak by rigidly isolating all cases and contacts. 
In order to avoid the mingling of newborn susceptibles with “exposed” infants, 
three nurseries were established ; in one, sick infants were lodged ; in a second, well 
contacts were placed; in the third room, previously not used for that purpose, an 
emergency nurserj* for newborn noncontacts was established. The distribution of the 
Maternity Service at the University Hospital on 3 floors enabled us to obviate com- 
pletely the possibility of chance contacts. The ill children were housed on the fourth 
floor, in a room adjacent to the “septic” maternity cases. “Contact” infants were 
held in the hospital only for the necessary maternal post-partuni period, and then 
discharged to their homes, where follow-up visits were made by a social service 
worker to discover any newly developing cases. None developed, however. Cases 
in the “sick” nursery were discharged when diarrhea had ceased and they were 
able to tolerate ordinary milk mixtures. 

The nursing service in each of these nurseries was completely separated from the 
other two, the only common service being the formula preparation. Strict aseptic 
precautions by the nursing staff between well but “exposed” infants was found 
impracticable, but cribs were separated as well as possible and nurses instructed to 
wash their hands thoroughly after changing or feeding each infant. As soon as the 
regular (“contact”) nursery was emptied by discharge or transfer, it was thor- 
oughly scrubbed and aired, and the unexposed newborn infants transferred to it 
from the “emergency” nursery. 

THERAPY 

The sick infants were given 1:10 powdered protein milk, followed by skimmed 
lactic milk and 2 per cent milk as tolerated. Dehydration was combated by the 
subcutaneous injection of lactate-Binger ’s solution; acidosis was controlled by intra- 
venous and subcutaneous sodium lactate. Transfusion of citrated blood was em- 
ployed for 3 premature infants with general debility and extreme dehydration. 

All of the sick infants recovered. On follow-up one proved to have continued 
to pass loose stools for a week after discharge. .tVnother who did not retm-n for 
follow-up, continued to have loose stools for three months. The others remained 
symptom-free. It is interesting to note that none of the “contacts” developed 
diarrhea after discharge. None of the infants born after establishment of the 
emergency nursery became ill. 

COMMENT 

In most essential aspects, the outbreak here reported resembles 
those previously described as “infectious diarrhea of the newborn,” 
the outstanding features being frequent, wateiy stools, rapid dehy- 
dration, afebrile course, high moi'bidity, and inability to demonstrate 
an etiologic agent, in spite of intensive bacteriologic study. The 
absence of mortality is, lioweA’^er, in contrast with the usual high per- 
centage of deaths reported, although it is not unique.^ 

SUMMARY 

An outbreak of infectious diarrhea of undiscovered etiology, alfeeting 
■ 14 of 28 infants in a hospital nursery for the newboni, is reported. 
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No deaths occurred. A method of management is described, by which 
the addition of new susceptibles to the infected group is avoided, without 
interruption of the maternity service. 
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DISCUSSION 

DB. THEODORE S. WILDER. — It is pcrliaps appropriate here to mention two 
small epidemics among the newborn babies at the Germantown Hospital, which ap- 
pear to resemble in all respects the epidemic Dr. Roddy has described. 

The first occurred in September, 1937, affecting 5 premature infants only, and 
was characterized by sudden onset with vomiting, and by 12 to 15 watery, yellow or 
green stools daily, which were free from blood or mucus. Dehydration was extreme, 
and was accompanied by cyanosis, which disappeared on administration of sub- 
cutaneous fluids. These infants all recovered within three weeks, thanks largely to 
the use of glucose and salt or lactate solutions under the skin, thrice daily. 

A year later, almost to the day, a second outbreak occurred, clinically identical 
with the first. This involved 11 infants; treatment was the same, and there were 
three deaths. But of the deaths one rvas a premature infant, and the other two 
were babies who, discharged at fourteen days, apparently well, promptly developed 
enteritis at home, and were readmitted to the ward several days later, in a moribund 
condition. 

Bacteriologic search for a causative organism revealed a motile, nonlactose fer- 
menting, gram-negative bacillus in all 9 of the infants whose stools were cultured. 
This organism was agglutinated by the serum of one of the patients a month later 
in 1:200 dilution, and is being studied furthei-. 

A feature of both outbreaks at the Germantown Hospital was the fact that all 
the cases occurred within a few days of each otlier, as though there had been a 
sudden exposure, following which there were no secondary cases. Whether cessa- 
tion of the epidemic was due to precautions taken, or to tlie fact that the infectious 
source no longer was operative one cannot say. The results, however, justified our 
not closing the maternity service, as has been advocated in connection w-ith similar, 
but perhaps more severe, epidemics in New York Hospitals. 

DR. GIVEN J. TOLAND. — I have recently read an article from New York wliich 
.states that once a diagnosis of epidemic diarrhea lias been established in a maternity 
nursery, the only thing to do is to discontinue completely the maternity service. I 
have also seen recentlj- an article which, in view of spreading epidemics, advised 
that the only thing to do was to re-educate the public to have their babies at home. 


Bertolotto, TJ. : Short Wave Therapy to the Hypophysis in Certain Forms of Metror- 
rhagia, Folia Gynaecologica 25: 377, 1938. 

The author reports upon a new method of ther.apy for various forms of metror- 
rhagia by the use of .short wave treatment applied to the hj-pophj-sis. He discusses 
the genesis of certain types of bleeding, outlines his method of experimentation, 
form of application and technic. Based on his experimental research he explains 
the mode of action of short waves and enumerates the advantages which this method 
of treatment presents in various forms of bleeding, both in gynecologj' and obstetrics. 

Makio a. Castallo. 



AN UNUSUAL CASE OP CHRONIC INVERSION OF 

THE UTERUS^ 

Harry Araxow, M.D., New York, N. Y. 

C hronic inversion of the uterus per se is sufficiently rare to make it worth 
while report inp; every case and what makes niy ciise still more unusual is the fact 
that the inversion involved not only the body of the uterus but also the cervix in- 
cluding; the portio vaginalis (Fig. !)• rather superficial examination of the 

literature I have been unable to find a report of a similar case. 

CA.SE REPORT 

M. S., white, housewife, aged 24 years, married o years, was bom in New York. 
No operations. Alenstruation began at 12, every thirty-five days, periods lasting two 
days, scant in amount and without pain. Sexual life ajiparently normal. Took con- 
traceptive precautions for four years. 

Her last period was on June 30, 10.35. Expected date of confinement April 7, 
193G. She had a normal pregnancy. 

Patient began to have irregular pains on April S, 103(5. On April 0 she was 
admitted to a private hospital. After twelve hours the patient was sent home. 
She continued to have irregular pains for ten days. At about 11 p.^(. on April 
19 the bag of waters ruptured, and the patient was apparently about to deliver. 
She was rushed to the hospital, and the baby was born spontaneously. The placenta 
was delivered with difficulty, i.e. there was considerable pressure necessary to deliver 
it. This took place about twenty minutes after the birth of the baby. 

The delivery was followed by a severe post-partum hemorrhage which the family 
physician was unable to control. The patient repeatedly bled through the packing in 
the vagina. One of my associates who was called in consultation told me that he 
thought the patient had a cervical tear but that she bled so furiou.sly and was in 
such bad shape that he could not attempt a repair. She was paclced and repacked. 
She received a tran.sfusion at 1:50 A.M. and another at 3:30. The bleeding was 
finally controlled the following d:iy. The anemia and shock were treated by trans- 
fusions, infusions, liver, iron, etc. 

During her post-partum period the patient complained of severe backache and 
inability to move her legs. She had a peroneal paralysis of both logs with foot 
drop. She remained at the hospital for a fortnight and M’as taken home in an 
ambulance. At home she was bedridden because of the paralysis and there was 
continuous vaginal spotting. 

On June 5, 193(5, she had a sudden severe vaginal hemorrhage and was brought 
to the Morrisania Hospital much exsanguinated. The condition was readily diag- 
nosed. There was a firm bleeding mass the size and shape of an inverted pear filling 
the vagina, and a bimanual examination revealed the absence of a uterus abo'vc the 
vaginal vault. 

The vagina was packed and the patient was given a transfusion. The packing 
had to bo replaced several times becau.^e of saturation. On June 8 an attempt at a 
careful examination for the purpose of deciding the best method of treatment was 
accompanied by such severe hemorrhage that it had to be abandoned. However, 
We obtained sufficient information to make us feel that a vaginal operation was 
indicated as soon as the patient’s condition permitted. In the meantime the patient’s 
condition continued to be rather serious. Her pulse was rapid and weak and she 
continued to bleed through the packing. On the night of June 9 she began to bleed 
profusely and her general condition grew rapidly worse. However, we felt that 

♦Presented at a meeting of the New Y'ork Obstetrical Society, November 8. 1938. 
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under the circumstances a hysterectomy would be fatal and suggested an exposure 
of the inverted uterus, controlling the bleeding points with the coagulation cautery 
to be followed by another transfusion. 

The patient reacted so favorably to the above treatment that on June 13 she 
was prepared for a vaginal replacement according to the Spinelli method. 

At the operation, when the vagina was retracted and the inverted uterus ex- 
posed, I was greatly surprised to find that there was no cervical cutf. Apparently 
the inversion had proceeded and involved the entire cervix, including the portio 
vaginalis. At the base of the inversion the mucous membrane of the uterus was 
continuous with the mucous membrane of the vagina without a ridge or scar. 
This necessitated a slight change in the technique of the operation. 

The tip of the inverted cervix was identified by palpation and a transverse in- 
cision was made in the mucous membrane of the vagina just above it. With a 
sound in the bladder, the bladder wall was exposed and separated from the 
anterior wall of the cervix and vagina. The vesicouterine fold of peritoneum was 
opened, exposing the edge of the cermx and the inversion funnell (Fig. 2). An 
incision was made from the cervix to a little be.yond the apex of the fundus and 
the uterus turned “inside-in” without difficulty. Here another unexpected 
situation awaited us. In our efforts to control the bleeding we had coagulated 
the greater portion of the anterior wall of the uterus. The tissues were gray 
and bloodless. We were extremely reluctant to sacrifice the uterus in such a 
j'oung woman and so we excised the dead parts of the anterior wall of the uterus 
and brought the healthy raw edges together by layers of chromic catgut. Tubes 
and ovaries were found normal. A rubber tube drain was placed in the cul-de-sac 
through a stab wound and another into the vesicouterine space. Peritoneum, 
fascia, and mucous membrane were sutured with chromic catgut. 

The perineum which had been lacerated during the delivery and subsequent 
manipulations was repaired. The patient made an uneventful recovery. 

During her convalescence the neurologic and orthopedic departments of our 
hospital helped us take care of the paral 3 -sis, and on Julj^ 5 exactly' a month 
after her admission the patient walked out of the hospital a well woman. 

For about a year the patient did not menstruate but had no signs of menopause. 
Just as we were about to make a hormonal stud.v of the blood and urine, the 
patient had a normal menstruation. She has menstruated regularlj' since. A 
follow-up note by my resident on Dec. 17, 1937, reads as follows: “Menses 
regular, no leucorrhea, excellent anatomic result.” 

DISCUSSION 

DE. ONSLOW A. GOEDON. — In 1934 I reported a series of 7 cases of inversion 
of the uterus, all operated upon without mortalitj'. One patient in the series, who 
had a Spinelli operation, died two ^-ears later following rupture of the uterus, oc- 
curring before the onset of labor. One must bear in mind that when the Spinelli 
operation is done, subsequent pregnancies are a dangerous complication. 

I believe that the abdominal operation devised by James Huntington, of Boston, 
would have been particularly apropos in Dr. Aranow’s case, for there was no ap- 
parent cervical constriction. It is the cervical constriction in chronic inversion which 
is the difficult factor in reduction of the inversion, hlasson, however, reported a 
series of patients with chronic inversion operated upon abdominally in wliich there 
was marked cervical constriction. He incised the cervix in the midline, posteriorh-, 
and, thus, easily- reduced the inverted corpus abdominallj’. 

The advantages of the abdominal operation are: The exposure is much better. 
There is usuallj^ much less bleeding. There is less trauma to the bodj’ of the uterus. 
The woman is left in a much safer condition for subsequent pregnancy-. Should 
hysterectomj' be necessarj’ it maj' be more readilj' done either before or after reduc- 
tion of the inversion. 

DE. DAVID NYE BAEEOWS. — About six years ago I reported before this So- 
ciety a similar case of complete inversion operated upon abdominallj-. The proce- 
dure was extremelj' simple as the cervix had risen nearlj* to the pelvic brim and an 
incision through the posterior lip into the vaginal vault made it easj^ to split the 
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posterior uterine wall, and reinvert tlie uterus. That patient was advised not to 
become pregnant for five 3'ear.s, but after four years she conceived. An elective 
cesarean section was done, and the old scar found to have healed perfectly. 

DK. EDWIN W. HOLLADAY.— Having noticed the technical difficulties in two 
Spinelli operations and the simplicity of the abdominal operation, I wish to 
corroborate what Dr. Barrows has said as to the superiority of the abdominal ap- 
proach. I believe Dr. Aranow would have found this so in his case. 

The technique is very simple. With the operator working through the abdominal 
wound, he can dilate the constricting ring or cut it po.steriorly. A third assistant, 
with a hand in the vagina, pushes up the inverted uterus to the vault of the vagina. 
The operator can now seize in the hollow of his hand the still inverted uterus. By 
kneading with the tips of his fingers and with gentle traction, he will be amazed 
to see the uterus xnaictically cori-eet its po.sition itself. 

DR. P, A. WUEZBACH, JR. — To stop the bleeding in this case I had to 
cauterize the anterior surface of the uterus. In cases that do not have the rough 
treatment to which I had to subject this uterus I do not doubt that the ab- 
dominal operation would be better. This patient, however, was in pretty bad condi- 
tion and undoubtedly the peritoneal cavity would have become infected. 

DR. EDWARD G. WATERS. — I think it may be worth while to comment on the 
advisability of doing a vaginal examination on bleeding patients post partum and 
before discharge from the hospital. There are three things that cause a woman 
to bleed immediatclj" post partum: cervical lacerations, rupture of the uterus, 
and invension of the uterus. There is no way of telling which of the latter two 
may be present except by an adequate vaginal examination in the presence of 
bleeding that is demonstrated as not coming from the cervix. 

We have seen five cases at Margaret Hague klaternity, and one fatality oc- 
curred where the inver.sion was not recognized. The other four wore immediately 
replaced and then shock treatment was instituted. The response of the patients 
was so good that one or two days later you would not know that anything serious 
had happened. 

DR. ELIOT BISHOP. — Cases of inver.sion of the uterus must be placed in two 
categories: One as to time — is it acute or chronic? the other as to the physical 
state — is the patient infected or in shock? 

If the case is in the first categor^q and inver.sion has just occurred, immediate 
laparotomy, with presumably a transfusion, and traction from above according 
to the method published by Huntington, Irving and Kellogg some years ago, ought 
to bring cures with a low mortality and morbidity. If the case is in the first 
categorjq but not infected or shocked, an elective Spinelli operation should be 
the choice, for, thus, the inversion can be reduced with no loss of organs. 

If the case is in the second category and is infected, but not in shock or with 
hemorrhage, she must be treated for infection, in any way that seems best .suited. 
If shock and hemorrhage exist, treatment should be directed toward them; trans- 
fu.sion should be given, and it would seem to me that the suggestion of the reader 
of the paper, local cauterization, deep .suturing and firm jjacking, arc the first 
methods of attack. 

DR. ARANOW (closing). — We are allowed to do vaginal work only on our serv- 
ice at the Morrisania Hospital. As a re.sult I have learned to prefer vaginal work. 
I find the vaginal route just as easy and a little safer. In this particular case 
the abdominal route was considered but because of the marked edema of the 
endometrium, a simple reduction of the inversion without extensive inci.sion of the 
corpus uteri seemed impossible. 



THOMS: ROUTINE ROENTGEN PELVIMETRY 
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dimensions of the bony structures of the pelvis and fetus, therefore, 
has certain limitations, and to draw definite conclusions as to the out- 
come of labor without considering the whole picture is not only hazard- 
ous but unscientific. In other words, the greatly useful loiowledge which 
these roentgen methods have given us must be properly assimilated with 
our greatest therapeutic weapon, namely, clinical experience.” I would 
add that not only the roentgenologist but, since he is responsible for the 
patient’s welfare, the obstetrician should be able to interpret intelli- 
gently roentgenograms made for pelvic mensuration. 

INCIDENCE OF OPERATRUi: INTERVENTION IN THE SERIES 

In this series of primiparous patients operative intervention was used 
in 113 instances. The incidence of operative intervention in relation 
to pelvic type was as follows : 

Dolicliopellic type, 15 instances or 16.3 per cent 
Mesatipellic type, 49 instances or 18.0 per cent 
Bracliypellic type, 41 instances or 19.5 per cent 
Platypellie type, S instances or 30.7 per cent 

The operations are divided as follows : 

Cesarean section, 15 instances 
Version and extraction, 4 instances 
Midforceps, 18 instances 

Outlet forceps, 76 instances 

The incidence of outlet forceps 76 times in 600 labors should be com- 
mented upon inasmuch as many of these patients might have delivered 
spontaneously if spontaneous birth were an object in itself. It is our 
belief, however, that in many instances in the primiparous patient when 
the second stage has been prolonged and the head rests on the perineum, 
delivery by forceps is often an advisable procedure. The term “forceps 
control” for these cases is a descriptive term and perhaps should be 
employed. 

INCIDENCE or CESAREAN SECTION ACCORDING TO PELVIC TYPE 

Cesarean sections, 15 in number, occurred as follows : 

Dolichopellic type 0 instances or 0 per cent incidence 

Mesatipellic type, 2 instances or 0.7 per cent incidence 

Bracliypellic type, 9 instances or 4.3 per cent incidence 

Platypellie type, 4 instances or 15.4 per cent incidence 

A brief analysis of these 15 cesarean sections should be of interest and 
is as follows: 

Case 1. — ^No. 41108. Small bracliypellic type pelvis, 9.5-11.25 cm. Trial of 
labor followed by cervical cesarean section. Cliild, 3,050 gm. Lateral roentgenogram 
during labor showed no attempt at engagement of fetal head. 

Case 2. — ^No. 64003. Platypellie type pelvis with double promontory, 10.25- 
13.25 cm. No engagement at term, patient 36 yr. of age. Elective classical cesarean 
section. Child 3,275 gm. 

Case 3. — No. 21769. Small bracliypellic type pelvis, 8.5-11 cm. Rachitic changes 
in sacrum. Elective classical operation. Cliild 2,600 gm. 

Case 4. — ^No. A 36533. Bracliypellic type pelvis, 10.25-11.5 cm. Cervical cesarean 
section after trial of labor. Child 2,995 gm. 
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in the cure of a iistula which was operated on 5 times unsuccessfully. He prepared 
his “culT,” as in his well known tracheloplasty, except that he slit on both sides 
for greater mobility, had no trouble in thus separating the anterior vaginal wall 
from the bladder, repaired the defect in the latter and brought the “culT” down 
and inverted it into the coned out cervix. He thus obtained the advantage of 
bringing an intact vaginal w’all over the sutured bladder, but his method is 
only possible where the fistula is very low for obvious reasons. 

It occurred to me that the utilization of the cystopex 3 '' with an intact vaginal 
wall over it would insure a perfect healing; the following case, with technique used 
therein, is therefore reported. 



Fig. 3. Fig. 4. 

Pig. 3. — Vaginal flaps retracted to sides, vaginal mucosa above fistula separated 
from bladder as in Pig. 2, and uterovesical ligament severed. 

Fig. 4. — Suture of chromic No. 2 inserted in bladder above fistula and blunt dissec- 
tion of bladder begun. 



Fip- 5. Pi^. 6. 

Fig. a. — ^Upper suture taking bite in uterus somewhat above internal os which 
will revolve bladder transversely. 

Fig. C. — -UPP'-r P''i>'I of freed vaginal mucosa brought down and sutured below at- 
tachment of bladder. 


A MODIFIED STURMDOKF OPERATION FOR 
VESICOVAGINAL FISTULA^^ 


Abrai-iam Koplowitz, M.D., F.A.C.S., Brooklyn, N. Y. 

(From ilie Department of (Fynecology and Obstetrics, Betli-El Hospital) 

VjT’JlTH better training in the use of the prophylactic forceps and episiotomy, 
and the practical elimination of the midwife, vesicovaginal fistula due to poor 
obstetrics has almost disappeared. 

A great number of the fistulas seen today are due to radium used in the treat- 
ment of carcinoma of the uterus. Improved technique and the greater use of the 
x-ray are diminishing that as a source. An occasional case, howevej', is still seen and 
the problems of its repair still exist. 



Fig. 1. l^ig- 2. 

Fig-. 1. — Incision of vaginal mucosa around fistula about one-fourth of an inch 
from edge which is freed and then used to close fistula. Incision in midline below this 
to reflect flaps to side shown by dotted line. 

, , Fig. 2. — Flaps reflected to side and blunt scissors dissecting vaginal mucosa from 
bladder above fistula. 

From the time of Marion Sims there have been innumerable modifications of the 
operation for the cure of fistula and one hesitates to add anything to the voluminous 
literature on the subject. 

In addition to the three cardinal postulates of Sims, that is, proper exposure; a 
reliable suture and an empty bladder; it seems that a fourth, though mentioned by 
different writers, might be emphasized, namely, the suturing of the bladder and 
vaginal walls in different planes. 

In the technique described below two ideas were utilized which seem to insure 
success in the great majority of vesicovaginal fistulas situated in the upper two- 
thirds of the anterior vaginal ■wall. In 1919 George Gray Ward described his opera- 
tion for cystocele and coined the word “cystopexy” for part of his technique. He 
did this by freeing the bladder from its cervical attachment, reflecting it upward 
by blunt dissection, revolving it on its transverse axis, and suturing it to the uterus 
somewha t above the internal os. In 1925 Sturmdorf described the use of his ‘ ‘ cuff ’ ’ 

‘Read at a meeting of the Brooklyn Gynecological Society, October 7, 1938. 


1045 





IMPLANTATION OF OVARY IN THE UTERINE CORNU* 


Margaret Castex Sturgis, M.D., P.A.C.S., Phieadelpiiia, Pa. 
(From the Department of Gynecology of the Woman’ fi Medical College of 

Pennsylvania) 

W HILE the implantation of an ovary or part of an ovary in the uterine cornu 
is not new, it still is not a common surgical procedure. Tlie results in this 
particular case justify the plea for more conservative ovarian surgery in young 
women suffering with complicated chronic pelvic inflammatory disease in which the 
whole of both tubes and one ovary or even one ovary and part of the other must 
be removed. 

This patient, a colored woman tw'enty-seven years of age, married eleven years, 
rvas first seen in December, 1931. She was admitted to the Clinic of the Hospital 
of the Woman’s Medical College, seeking relief from constant backache, pelvic pain, 
and discomfort. She gave a history of three abortions early in her married life, 
reported as spontaneous and of about three months’ duration. Five months previ- 
ous to admission she had had an attack of pelvic inflammation, and at the time of 
admission to the hospital, pelvic examination revealed an adherent retroverted uterus 
■with bilateral tender adnexal masses. Sedimentation rate was sixty minutes and 
Wassermann -u’as negative. 

The patient was operated upon Jan. 2, 1932. Bilateral pyosalpinx with inflam- 
matory adhesions, ooiflioritis, and adherent retroverted uterus w'ere found. It was 
necessary to remove both tubes and all of the right and part of the left ovary. The 
left ovary was resected, preserving intact the utero-ovarian ligament with its small 
blood vessel and nerve supply, and -ivas implanted in the left cornu after a -u'edge- 
shaped removal of the cornu had been made. The cut surface of the ovarian cortex 
was implanted on the uterus over the tubal opening and the intra-abdominal surface 
was peritonized. The round ligaments were plicated and sutured to the post surface 
of the uterus after the Estes method, covering both uterine horns. This shortening 
of the round ligaments likewise secured the anterior position of the uterine body. 
The uterus 'U'as normal in size and without demonstrable pathology. The patient 
made an uneventful recovery and continued the menstrual function as usual. In 
September, 1932, Dr. Virginia Alexander, her private physician, reported that the 
patient was pregnant. Unfortunately, however, the patient aborted a three and 
one-half months’ fetus on Oct. IG, 1932. 

The patient ■was not seen again until February, 1938, when she gave a history of 
having been perfectly ■(veil until October, 1937, ■when she again began to suffer with 
lower abdominal pains and backache. The periods prior to this time had been 
regular, twenty-eight-day interval and five days’ duration, amount moderate. Octo- 
ber, November, and December periods had a longer interval, were irregular, duration 
more prolonged and flow scanty. The last menstrual period was Dec. 29, 1937. 
There ivas no January period so the incre.asing backache and pelvic discomfort 
brought the patient to the hospital. 

Examination reve.'iled a firm, irregular enlargement of the uterus. A diagnosis 
was made of multinodular uterine myoma. A pregnancy test was negative so the 
patient was operated upon Feb. 10, 1938. A multinodular myoma involving the 
entire uterine body was found with the small amount of ovarian tissue at the left 
cornu to which were omental adhesions. There were no other adhesions in the pelvis. 
The omentum was ligated and the attachment to the ovary inci.sed and a supra- 
vaginal hysterectomy wjis done. The patient made an uneventful recovery. 

This etise is important in that pregnancy did occur; hence there was restonition 
of the “opportunity” for pregnancy. 


»Rea<l at a meeting of tlio Obstetrical Society of Phlladelpliia. October C, 1938. 
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Mrs. H. B., 27 j’ears of age, married four years, was admitted to Betli-El Hos- 
pital, Apr. 27, 1934. Previous history irrelevant. She was delivered in January, 1934, 
after a prolonged labor, with midforceps, of a living child which died four weeks 
later of congenital heart disease. Patient began to dribble urine the daj’ after 
deliver}' and continued until present admission. Condition on admission was 
excellent except for complete loss of urine from a vesicovaginal fistula situated 
about midway between urethra and external os, measuring about 2 cm. in length 
and somewhat less than a centimeter in width. Except for the scars around the 
fistula, the parts were in good condition and practically read}' for repair. 

The technique used was as follows (Figs. 1 to 7) : An incision in the vaginal mu- 
cosa around the hstula about a fourth of an inch from its edge was made, and the 
flap freed, and used to help close the fistula. An incision, in the vaginal wall in 
the midline below this was made and the two flaps freed laterally for some dis- 
tance, then upward around fistulous opening and above it for about an inch 
and a quarter, freeing the vaginal wall from the bladder by blunt dissection while 



Pi&. 7. — Operation completed, showing vaginal closure some distance below bladder 

attachment. 

the latter was held taut b}' an Allis clamp. The vesicocervical ligament was then 
severed and the bladder bluntly dissected upward to beyond the internal os. A 
cystopexy was then done as described by Ward, taking a bite in the bladder at the 
upper edge of repaired fistula and suturing it to body of the uterus above the 
internal os. The upper edge of vaginal mucosa was then brought down and 
sutured to the uterus below the new attachment of the bladder, thus giving the 
fistula a wall of uterus posteriorly, in addition to its own closure and an intact 
vaginal mucosa over it. The original lower flaps were then sutured partly 
transversely to take up the slack by having brought the upper flap down. An in- 
dwelling catheter was left in the bladder for seven days. The bladder was 
washed twice daily with 1 per cent phosphoric acid to prevent encrustations. 

I do not offer this technique as a method for every kind of fistula. Many de- 
fects are so situated that different methods of approach will be necessaiy, but the 
principle of closing the bladder and vaginal openings in different planes will add 
much to the success of any operation for fistula. 
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A preoperative diagnosis of intra-abdominal hemorrhage from unknown origin 
associated with a libroid uterus w'as made. The patient was given a preliminary- 
transfusion of 500 c.c. of whole blood and then a laparotomy was done. The 
peritoneal cavity contained at least one quart of free blood and clots. The uterus 
was slightly enlarged, lirm in con.sistency, anterior and mobile. Arising from 
the posterior fundal region was a large sessile fibroid measuring 7 by 5 inches 
■whose lateral aspect presented many dilated varicose veins. One of the larger 
varicosities had ruptured and at this site was covered with a clot. When this 
was dislodged active bleeding ensued. A supracervical hysterectomy was per- 
formed. The postoperative course was uneventful and the patient was discharged 
on the fifteenth daj"^ in good condition. 

The second case presented a similar clinical picture, and profiting by the 
previous case, the condition was considered preoperatively. 

N. H., aged 31, colored, married, was admitted to Kings County Hospital, 
Service of Dr. Charles Gordon, on Aug. 3, 1937, at 1:10 p..ir. in a state of collapse. 
The history obtained was of no help except to elicit that there had been no preg- 
nancies and that her menses had been regular. The last period occurred in July. 

The patient was well until eleven o’clock the morning of admission when she 
experienced a sudden, persistent, sharp pain in the right lower quadrant of the 
abdomen. This weakened her considerably, hence .she sought hospitalization and was 
admitted via ambulance. 

On admission the blood pressure was 56 systolic and zero diastolic, temperature 
99.2°, pulse 88, feeble and inconstant, respirations 26. The patient was restless 
and apprehensive, skin cold and clammj'. The abdomen was soft and tender over the 
right lower quadrant where a firm mass the size of a large orange could be felt. 
Vaginal examination revealed the cervix tender to motion and a mass in the left 
fornix which was firm in consistency, the size of a hen’s egg. The abdominal 
mass could not be felt through the vagina. 

VJiite blood cells 9,000, with 69 per cent polymorph leucocytes and 31 lympho- 
cytes; red blood cells 3,900,000, with 78 per cent hemoglobin (Sahli). The urine 
was negative. A preoperative diagnosis of intra-abdominal hemorrhage due to 
either a ruptured tubal pregnancy or “rupture of a vessel on a fibroid’’ was made. 
The patient was treated for shock and when she reacted a laparotomy was done. 
At operation the peritoneal cavity contained between two and three quarts of 
blood. The uterus was the seat of multiple fibroids, of which two were pedunculated 
and attached to the fundus. The larger one, measuring 10 cm. in diameter, had 
undergone complete torsion resulting in a ruptured varix on the posterior surface. 
A fundectomy including both fibroids was done. The patient received 200 c.c. of 
blood by autotransfusion and an additional 700 postoperatively. Her stay in the 
hospital was uneventful and she was discharged on the thirteenth day in good condi- 
tion. 
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The second important result and that of prime importance was the maintenance 
of a normal menses for six years. The atrophy of the ovary as recognized on micro- 
scopic section and evidenced clinically by dysfunction during the last three months, 
could be explained as being hastened by the interference in the blood supply by the 
fibroid growth in the uterus. 

This case does not present the objections to this operation sometimes advanced. 
Tliere had been no pain experienced at the ovarian site. The ovary had not become 
cystic and the atrophy had not commenced early. 

Tlie operation for the removal of the myomatous uterus permitted the study of 
the anatomic and histologic end results following an ovarian transplant into the 
uterine cornu. 
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MASSIVE INTRAPERITONEAL HEMORRHAGE RESULTING 
FROM RUPTURE OP A SUPERFICIAL VEIN OP A 
UTERINE FIBROMYOMA^' 

Anthony L. Shelfo, M.D., Brooklyn, N. Y, 

(From Kings County Hospital, Long Island College of Medicine Division) 

D UPTUEE of a vessel situated on the surface of a uterine fibroid is an ex- 
-*• ^ tremelj'' rare condition as evidenced by the few reported cases in the literature. 
The vessel usually involved is a vein running between the capsule of the fibroid 
and the peritoneum. 

Most writers in discussing complications of fibromyomas fail to mention this 
condition. Eeference to it has been in the form of case reports. 

The two cases about to be reported bring the total number in the literature to 48. 

They are reported because of their rarity, their gravity, and the problems they 
offer in differential diagnosis from such conditions as ruptured ectopic pregnancy, 
ruptured corpus lutein cj'st with hemorrhage, or torsion of an adnexal tumor. 

CASE REPORT 

L. G., aged 52, colored, married, gravida xiii, para ii, was admitted to Kings 
County Hospital on April 19, 1936, in shock. Her last period occurred two weeks 
before admission to the hospital. The patient was well until eight o ’clock in the 
morning of admission when she was seized with a sharp lower abdominal pain which 
caused her to collapse. The pain persisted and her condition grew rapidly worse. 

On admission she had a blood pressure of 50 systolic and zero diastolic, pulse 
84 and feeble, temperature 100.8° P. The .skin was cold and clammy. Abdominal 
examination revealed a tender, firm, ballotable mass in the lower mid-abdomen 
the size of a large grapefruit. Vaginal examination showed the mucous membrane 
to be pale in color. The cervix was tender to motion and continuous with it was the 
mass felt in the abdomen. 

White blood cells 9,200, witli 62 per cent polymorph leucocytes and 38 per cent 
lymphocytes; red blood cells 4,200,000, hemoglobin (Sahli) 80 per cent. Urine 
showed tw'o-plus albumin and otherwise was negative. 

‘Read at a meeting: of The Brooklyn Gynecological Society, December 2, 1938. 
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She was reoperated upon May 25, 1933. A soft infiltrating tumor was found; 
four-fifths of which was removed from the left cerebellar hemisphere. Diagnosis: 
Medulloblastoma. 

Three series of x-ray treatments were given, and the patient continued to live 
in fair condition, having bouts of vomiting and weakness until her death October, 
1936. 

The question that concerns the gynecologist is, shall pregnancy be terminated 
in cases complicated by brain tumor? The literature does not reveal an unanimity 
of opinion. 

2019 Pine Street 


CERVICAL DYSTOCIA DUE TO SCARS FROM DEEP 

CAUTERIZATION 

Harry Jajies Jordan, M.D., Pittsburgh, Pa. 

(From the St. Francis Hospital) 

P ATIENT in this case had a deep cervical cauterization about nine months 
previous to the labor under discussion. This was not followed up by the usual 
dilatation of the cervix at the end of the six weeks’ period. On July 17, 1938, 
at 10:30 p.M, I was called into consultation by the family physician at the patient’s 
home. 

Mrs. J. W., aged 33, gravida iii, para iii, all previous labors spontaneous and 
with no difficulty. She had been in good active labor for the past fifteen hours. 
Examination revealed a vertex presentation, L.O.A. position, presenting part engaged, 
no evidence of disproportion, fetal sounds L.L.Q., rate 120, external measurements 
within normal limits, membranes ruptured. 

On rectal examination the presenting part was easily felt. There was no efface- 
ment and the external os would not admit the tip of tlie examining finger. At this 
time the contractions were of good quality, every three to four minutes. The family 
physician stated that this had been the case for the past fifteen hours. The patient 
was given Vi gr. of morphine sulphate, and I remained with her until 7 A.M. the 
following morning. During this time the contractions remained the same and re- 
peated rectal examinations revealed no further dilatation. 

Tlie patient was then advised to enter St. Francis Hospital at which time vaginal 
examination revealed a large, soft, bilaterally lacerated cervix, which would not 
admit the tip of the examining finger. The presenting part was fixed; could be 
felt in both fornices and the diagonal conjugate was ample. 

One-fourth grain of morphine sulphate and 1/200 gr. of scopolamine were given 
on admission at 8 A.M. and at 4 p.m. of that afternoon. No change was noted in 
the caliber of the cervix, after a total labor of thirty-two hours. 

Under gas ether anesthesia the operative area was prepared in the usual manner, 
following which each cervical lip was grasped with two pair of ring forceps. Tlie 
anterior lip was incised as far as the bladder and the posterior lip as far as the 
rectum. The hand was then in.«erted completing the dilatation and delivery of a 
healthy male infant weighing 7 pounds 8 ounces by podalic version. The cervical 
incisions and old bilateral lacerations were approximated with No. 2 chromic cat- 
gut, after which the placenta was expressed. There was a very resistant fibrous ring 
at the level of the internal os which would admit two fingers and could probably 
be attributed to tlie scarification resulting from the earlier deep cauterization. 
Both the patient’s and infant’s stay in the hospital was uneventful and they were 
discharged on the twelfth day in good condition. The cervix was well healed and 
looked better than on adini.'-sion. 



BRAIN TUMOR COMPLICATING PREGNANCY^' 

Bernard ]\'Iann, M.D., Philadelphia, Pa. 

coincidence of brain tumor and pregnancy is rare. The literature reveals 

about 30 cases of this complication. According to Cushing, brain tumors, par- 
ticularly gliomas, may either arise during pregnancy, or more likely their growth be- 
comes accelerated during this state. 

K. L., aged 24 years was admitted to the Mount Sinai Hospital on Sept. 23, 1932 
because of severe headaches, dizziness, vomiting, and weakness of the left arm and 
left leg. 

The last menstrual period was Feb. 17, 1932. The expected date of confine- 
ment was Nov. 24, 1932. During the first three months she vomited frequently, mostly 
in the mornings. She did not vomit during June and July, but in August the 
vomiting recurred. 

Her past medical history was negative. She liad two normal deliveries, two and 
four years ago, vomiting only the first two montlis with each. 

The general physical examination on admission was as follows: The blood 
pressure was 114/75. The heart and lungs were normal. There was no edema. The 
uteims was enlarged to the size of a six months’ pregnancy, fetal heart sounds were 
heard in the left lower quadrant. 

The urine was negative except for a trace of albumin. Hb. 80 per cent; R.B.C. 
4,270,000; W.B.G. 10,700; polymorphonuclears 75; small monocytes 24; large 
monocytes 1; total nitrogen, 2G.4; urea nitrogen, 11.2; alkali reserve, COj, 45 volume 
per cent; blood sugar, 94; calcium, 9.6; chlorides, 572; IVassermann, Kolmer, and 
Kahn tests negative. Liver function test, bromosulphthalein, before dye injection, 
0 per cent; fifteen minutes after injection 0 per cent; thirty minutes after injection, 
0 per cent; sixty minutes after injection, 0 per cent. Icterus index, blood serum 3. 

X-ray of skull and chest were negative. A lumbar puncture was done, the spinal 
fluid was under 8 mm. of mercury pressure, examination of the fluid was negative. 
She had a marked ataxia and slight weakness of the left arm and leg. There w'as 
a choked disc of two diopters of the left eye and one diopter, the right. 

She was kept under observation and repeatedly examined to determine the 
location of the brain tumor. 

The headaches, dizziness, and vomiting continued, becoming more severe. On 
October 14 she could not be aroused. It was then decided to terminate the preg- 
nancy. A cesarean section was done under local anesthesia. She was delivered of a 
living female child, which died the next day. The day following the section she was 
not so stuporous, complained of headache but no vomiting. The next day the head- 
ache continued and the vomiting recurred, both sphenopalatine ganglia were 
cocainized, which gave her relief for a day, the above procedure was repeated with 
no relief. 

The prompt improvement after evacuation of the uterus at the thirty-fifth week 
of pregnancy may have resulted from the decrease in blood volume and diuresis 
which occurred at this time. 

Nov. 12, 1932, Dr. Francis C. Grant explored the posterior fossa by means of a 
suboccipital craniectomy and found the left cerebellar hemisphere to be larger than 
the right. Tap of this hemisphere revealed a deep seated tumor. Owing to the 
patient’s condition the removal of the tumor was not attempted. She was discharged 
from the hospital December 7 in quite satisfactory condition, which continued until 
April, 1933 when the symptoms of vomiting and nausea, pain in left side of her 
head, cramp and pain in left arm and leg returned. 

‘Presented at a meeting- of the Obstetrical Society of Philadelphia, December 1. 
1938. 
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goblet cells commonly multiply on the inside of an ovarian cyst rather than on the 
surface, this leaking of contained fluid from a nonbenign cyst is the commonest 
cause of metastatic recurrences. Occasionally if the transported cells are of low 
vitality they may atrophy or a chronic inflammatory process may enclose the im- 
planted tissue and inhibit its growth. Otherwise the metastasis continues to spread 
until various peritoneiil or other regions are involved, and disaster eventually fol- 
lows. Because of this risk, pathologists and surgeons agree that whenever possible, 
ovarian cysts should be removed intact, through a sufficiently long incision even if 
it has to be extended to the costal margin. To make possible the safe use of a 
short incision, this instrument has been devised.* Its unique feature is the use of a 
ring of negative pressure to maintain a watertiglit junction between the smooth 
surface of the cyst and the flat surface of the attachment, which is less than two 
inches in diameter. A leak-proof channel carries a standard cannula and trocar 
size 22. While the ax)posed suiTaces are hermaticallj’ sealed by means of the com- 
pressed rubber suction bulb, the trocar, with its cannula, is pushed into the largest 
cyst cavity. The point is than pulled up out of the way leaving the end of the 



Pi.?. 1. 

cannula protruding within the cyst cavity. By means of the u.sual suction pump, 
the fluid contents are aspirated through firm-walled rubber tubing into a large bot- 
tle. After a sufficient quantity has been removed, the collapsed sac with the ap- 
paratus .still attaclied is then delivered outside the abdomen, ligated at its base and 
excised. If desired, the suction plate can be detached at any time after fir.st apply- 
ing firm clamps to the cyst wall from each side to keep in any remaining contents. 

A possible advantage of this method is that there is no lifting of a large free 
mass out of tlie abdomen to cause a sudden relief of intra-abdominal pressure with 
consequent overfilling of blood vessels and the risk of cardiac embarrassment. 

This method is not generally useful for (1) intraligamentary cysts or (2) cysts 
so adherent that they cannot be freely liberated. Good mobility is essential before 
applying the suction plate. It will fail occasionally when the cyst material is of such 
jollylike consistency that it will not flow through even the largest .sized cannula, in 
which event the incision must be enlarged. Even in multilocular cysts of the more 
solid type, the emptying of one or more adjacent compartments by extending the 
trocar point through an intervening wall may produce an apjjreciable diminution 
in bulk and permit a shorter incision. 

A recent ojwration at the Kensington Hosx)it:il for Women will illustrate the 
usefulness of this instrument: 

^Irs. A. K., aged 52, noticed her abdominal enlargement for one year. Physical 
examination showed a large abdominal tumor hard and .symmetrical and not freely 
movable because of its size. A midline incision, five inches long, revealed a right 
ovarian cyst about ten inches in diameter with smooth cyst wall and no evidence of 

*AIanufacturctl by the I’cnn Surgical In.strument Company, Philadelphia, Pa. 


AN INSTRUMENT FOR THE SAFE DRAINAGE OF 

OVARIAN CYSTS 

Adrian W. Voegelin, M.D., F.A.C.S., Philadelphia, Pa. 

B EFOEE presenting a new teelinique for the removal of large ovarian cysts, I 
would like briefly to mention a few facts about the two common types which 
comprise most of the large cysts coming to operation. 

Falling into fairly distinct pathologic classes are the pseudomucinous cysts and 
the probably equally frequent serous or papillary cystadenomas. Of these, the 
gynecologist will encounter several in the course of a year and may recognize them 
as often by inspection as by palpation. 

The first, the pseudomucinous cysts, grow quite rapidly and in former days were 
often allowed to reach mammoth proportions (the 100 or 200 pound tumors of the 
literature). They tend to be unilateral, freely movable and pedunculated. Com- 
moiilv multilocular, one of the loeules usually is larger than the rest. They con- 
tain a gelatinous fluid which is not true mucin; while usually benign, they some- 
times show papillary overgrowth and may become carcinomatous. According to 
Goodall “pseudomyxomatous ovarian tumors as a class are generally looked upon 
with suspicion owing to the frequency with which they pass over into the malignant 
state . ' ’ 

However, these cysts occasionally terminate fatally in another way, namely the 
production of the weird condition known as '‘pseudomyxoma peritonei” resulting 
from spilling of the contents into the peritoneal cavity either by spontaneous rup- 
ture or at operation. Cell implantation and multiplication take place with the pro- 
duction of masses of pseudomucin. Peritoneal irritation, adhesions, lymphatic block- 
age, and eventually death result. Spontaneous regression seldom happens. 

The other type of large ovarian cyst is the serous or papillary cystadenonia. It 
is slower growing but may also reach a large size. It may be unilocular but if 
multilocular, has fewer chambers with one large one predominating. The other 
ovary is frequently affected. The characteristic serous contents, clear or blood 
tinged, and the papillomatous infoldings or surface growths distinguish this tumor. 
All of these papilliform tumors are definitely to be suspected, as thej’- tend to car- 
cinomatous change. Even if primarily benign they lie at the borderland of malig- 
nancy. Unfortunately, microscopic study may overlook the carcinomatous area so 
that Glion's rule is of practical value; namely "Any papillarj’- tumor showing- 
growth into its wall or implants externally, is malignant until proved otherwise.” 

In general, malignancy is proportionately more frequent in ovarian tumors than 
in neoplasms of any other organ. Metastases from primary malignant new growths 
of the ovary occur in from 85 to 90 per cent of all cases. Implantation metastases 
occur through the cyst wall or from spilling of the cyst contents into the peritoneal 
cavity either by rupture or at the time of an operation. Metastasis also occurs by 
direct extension or by way of the lymph vessels and glands. Blood vessel extension 
is relatively rare in ovarian malignancy. 

However, let us leave the subject of cyst pathology and consider that of sur- 
gical removal. Modern technique has made ovariotomy a comparatively safe pro- 
cedure. As ovarian tumors grow older and more prone to malignancy, they usually 
increase in size. The larger the cyst coming to the operating table, the greater is 
the temptation on the part of the surgeon to drain it by trocar and cannula, and 
then remove the collapsed cyst through an ordinary short incision. If this is done 
we know that there always occurs spillage of cyst contents from around the trocar 
puncture into the peritoneal cavity. If the cyst is wholly benign or is not infected, 
noji^ may result. Since, however, carcinogenic cells or pseudomucin-secreting 

^ meeting of the Obstetrical Society of Philadelphia, November 3, 
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Case 5. — ^No. A 71000. Bracliypellic type pelvis, 10.25-11.5 cm. TJiiexplained 
persistent transverse presentation in patient beginning active labor. Classical 
cesarean section. Child 3,100 gin. 

Case 6. — ^No. A 73408. Small bracliypellic type pelvis, 10.0-12.0 cm. Cervical 
cesarean section after trial of labor. Child 3,010 gm. Lateral roentgenometry dur- 
ing labor showed no attempt to engage fetal head. Patient of dystrophia dystocia 
syndrome type. 

Case 7. — ^No. A 48422. Platypellic type pelvis, 9.25-12.25 cm. Ceiwical cesarean 
section after short trial of labor. Child 3,765 gm. 

Case 8. — ^No. A 48838. Bracliypellic type pelvis, 10.25-12.25 cm. Patient with 
rheumatic heart disease, mitral stenosis. No engagement of fetal head as shown 
by lateral vieiv at term. Classical cesarean section. Child, 3,250 gm. 

Case 9. — No. A 63078. Small brach 3 'pellic type pehds with narrow' forepart, 
9.5-11.75 cm. Lateral roentgenogi'am at term showed no engagement of fetal head 
and some evidence of disproportion. Cervical cesarean section. Cliild 2,880 gm. 

Case 10. — ^No. A 70230. Small brachj’pellie type pelvis, 9.5-11.5 cm. Trial of 
labor showed no advance or engagement of head. Cervical cesarean section. Child 
2,785 gm. 

Case 11. — ^No. 60613. Small mesatipellic type pelvis, 10.25-10.5 cm. No attempt 
at engagement at term in pelvis relatively transversely contracted. Elective cesarean 
section. Child, 2,950 gm. 

Case 12. — No. A 18087. Average mesatipellic type pelvis, 11.25-12.00 cm. 
Primary uterine inertia. Irregular and ineffectual contractions over 48-hour period. 
Lateral view at end of this time showed head high above inlet. Dystrophia dj'stoeia 
syndrome. Classical cesarean section. Child 3,170 gm. 

Case 13. — No. A 64612. Small bracl^'pellie type pelvis, 10.0-12.0 cm. Lateral 
at term showed head not engaged. Patient with pregnancy toxemia. Elective 
cesarean section. Child 3,475 gm. 

Case 14.— No. 39681. Platypellic type pelvis, 9.0-13.0 cm. Elective cesarean 
section at term for evident disproportion. Child 3,260 gm. 

Case 15. — No. A 56652. Platy'pellic ty'pe pelvis, 9.0-12.75 cm. Evident dispro- 
portion at term with large babj'. Elective cesarean section. Child 4,290 gm. 

COMMENT 

In six of the cases of this sei'ie.s, before the section was done a test ol 
lalior was given. In our clinic no definite rules govern this procediu’c. 
Patients must be carefully individualized and constantly supervised. 
In this connection the lateral roentgenogram has proved of notable 
service in reaching a decision between early operative intervention and 
a prolongation of the test. It is po.s.siblc that two or three of the p-'n 
tients might have been delivered with difficulty by forceps or by ver.sion 
and extraction. We believe, however, as our knowledge of cephalopclvic 
relation.ships increases, that difficult vaginal deliveries, e.speeially ni .so- 
called clean ea.ses, will be greatly le.ssened. The toll of fetal deaths in 
such operations has received in the past too little attention. 

AIIDFOUCEP.S OPKRATION 

The midforceps operation was re.sorted to 38 times in the .serie.s, an 
incidence of 3.0 per ctmt. !Most of lhe.se o])erations were done lor caso-'’ 
of cither high transver.se arrest or high ])er.sislenl occii)itopo.sf.erior ])OSi- 
tion. 
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implants. One hundred cubic centimeters of clear fluid were free in the abdominal 
cavity. The cyst trocar was applied to its surface and nine quarts of brown rather 
thick material evacuated without any spillage. After reduction, the cyst was easily 
delivered and the pedicle clamped and severed. Incidental removal of a hard left 
ovary was done. Convalescence was uneventful. The pathological report was as 
follows: Right ovary: Papillary cystadonoma showing many areas of carcinomatous 
change. Left ovary: Papillary cystadenoma. 

The patient received postoperative x-ray therapy for good measure. 

1521 LikdiiEY Avenue 

DISCUSSION 

DR. GEORGE W. OUTERBRIDGE. — This apparatus is an exceedingly ingenious 
and, I believe, efficient simplification of an instrument that was in vogue in Ger- 
many some twenty years or more ago for accomplishing the same purpose. It con- 
sisted, as I remember, of two concentric metal tubes, the outer of which was con- 
nected ndtli a suction apparatus and placed against the cyst wall, sucked a collar of 
this around the inner tube through which was thrust the hollow trocar connected 
with a second separate suction apparatus for evacuation of the cyst contents. This 
was, of course, somewhat cumbersome in arrangement, and so far as I know was 
never very widely used. The apparatus presented would seem to accomplish the 
same purpose in a much less complicated manner. 

DR. VOEGELIN (closing). — I did not know that this principle of suction had 
been used before. At first we thought that we could use one suction apparatus to 
maintain both the systems but found it could not be done successfully. That is 
why the use of the rubber suction bulb is necessary. 


AUTOMATIC TRANSUTERINE TUBAL INSUFFLATOR^' 
Oscar H. Bloom, M.D., Brooiclyn, N. Y. 

■^RANSUTERINE tubal insufflation as a diagnostic procedure has become almost 
* universal since the epoch-making work of Rubin and Stein. For complete safety 
to the patient during this test, any mechanism used for insufflation must fulfill the fol- 
lomng requirements: (1) Deliver a fixed quantity of gas per minute, (2)’ the total 
quantity of gas injected should be readily measured, and (3) the apparatus must be 
equipped with an accurate manometer to measure the intrauterine pressure of the gas. 

Not all the types of apparatus employed have these safety devices and the litera- 
ture reveals several fatal accidents, as reported by Moench,i IIern ,2 Mansfeld and 
Dudits,3 and Weitzman.* 

To insure the greater safetj' of the patient, I have devised an automatic insuffla- 
tor that has proved itself to be fool-proof. This macliine has been in use for the 
past eight months at the Gynecological Clinic of Dr. M. N. Hyams, at the New York 
Postgraduate Hospital, as well as in private practice. About 100 insufflations have 
been done and the mechanism has met every expectation. 

This instrument consists of the following parts: 

1. A motor driven air pump, which is so constructed that it delivers 60 c.c. of air 
per minute. This rate is unalterable and beyond the control of the operator. 

2. An electrically controlled time clock (A) which can be set to run from one to 
fifteen minutes and which shuts off the pump at the end of the time predetermined 
by the operator. Thus if the operator wishes to inject ISO c.c. of air, the time clock 
is set at three minutes and one can be positive that no more than that quantity will 
be injected. 

‘Presented at a meeting of the Brooklyn Gynecological Society, October 7, 1938. 
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3. A mercury manometer (Y) wired with electrodes that automatically sliut off the 
pump when the mercury rises to the pressure that the operator believes to be dangei’- 
ous. The upper electrode (U) is adjustable, and it is set at tlie desired heiglit of 
pressure before starting the insufflation. 

4. A light indicator (I) that tells the operator when the pump is operating, or 
when it is shut off, either by the time clock or the pressure control. 

5. An electrical switch (<?) for the house current. 

(5. A starting button (B) to actuate the pump. 

7. An outlet (0) for the air to the patient. 



Fig. 1. 


PROCEDURE 

Tlie patient is placed in a slight Trendelcnberg position. The e.xternal genitals 
arc scrubbed with tincture of green soap. The vagina, and cervi.x arc painted with 
mercurochrome. The cervix is grasped with a tenaculum and the Ilyams’ cannula is 
introduced into the ceiwical canal. Any nonirritating antiseptic solution may be 
introduced into the vagina to act as an indicator of air leakage from the external os. 

The line switch (.S') is thrown ON. The adjustable electrode (U) is set for any 
safe pressure, usually 140 mm. of mercury. The time clock (Z) is set for three 
minutes in order to inject ISO c.c. of air, and the actuating button (B) is pressed. 
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The light indicator begins to glow and the operator knows that the air pump has 
begun to run. As the air begins to flow into the uterus, its pressure rises, as shomi 
by the rise in the column of mercury in the manometer. If the tubes are patent, 
the apparatus will run for the allotted time (three minutes in this case) and then 
shut itself off, by means of the automatic time clock, thus insuring the injection of 
the quantity of air desired. However, in cases of complete stenosis, the mercury 
will continue to rise until it Avill make contact with the adjustable electrode (17), 
set at the safe pressure of 140 mm., and tlie pump will be shut off instantaneously, 
thus not allowing an}’ more air to bo forced into an already distended genital tract. 

This automatic type of insufflator, which has been tried out in about 100 cases, 
will control: (1) The rate of flow of the air, (2) the total quantity of gas injected, 
and (3) the maximum pressure desired of the intrauterine gas. 
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Held, E.; A Clinical Study of Adnexal Tuberculosis, Gj-nec. et obst. 35: 327, 1937. 

The writer presents an analysis of 30 cases of adnexal tuberculosis observed 
during a five-year period and confirmed microscopically and bacteriologically, with an 
evaluation of the diagnostic methods employed. The fact is stressed that so fre- 
quently the diagnosis is only made at operation because the condition, though not 
uncommon, is not suspected. 

Eleven patients had pleurisy preceding the pelvic condition by several years. 
Pleurisy and extrapulmonary tuberculosis are important in the history. Coincident 
or previous pulmonary tuberculosis was not common. In only three instances did 
tuberculous peritonitis of infancy precede the pelvic lesion. Contrary to Jayle’s 
contention, there is no apparent tendency for gonorrliea and pelvic tuberculosis to 
coexist. 

Sterility in the absence of a history of gonorrhea or postabortal infection should 
suggest the possibility of pelvic tuberculosis. 

Little diagnostic value is attached to the blood picture and special tests such as 
Besredka’s and Vernes’. Blood sedimentation is more rapid in tuberculous adnexitis 
than in the pyogenic variety and this acceleration is not uncommon in the complete 
absence of fever. Nevertheless, it is of no value in differential diagnosis. Salpingo- 
oophoritis of tuberculous origin responds in a very variable manner to pelvic 
diathermy. Poor response to this method of treatment cannot be considered as 
suggestive of tuberculosis. 

Cul-de-sac puncture with guinea pig inoculation is advocated as a most useful 
procedure in the diagnosis of adnexal tuberculosis, even where mixed infection is 
present. This may be repeated several times and obviate the need for colpotomy 
which when done in the presence of tuberculosis sometimes results in fistulization. 

Exploratory laparotomy is indicated when the diagnosis is not clear. It was per- 
formed by the author in six instances of his series. 


Arnold Goldberger 



Department of Maternal Welfare 

Conducted by Fred L. Adair, M.D., Chicago, Iee. 


STUDY OF MATERNiVL DEATHS IN CHICAGO 

Fred L. Adair, M.D., Augusta Webster, M.D., and Luella Nadel- 

HOFFER, M.D., Chicago, III. 

T he Maternal Welfare Committee of the Chicago Gjnecological Society .studierl 
maternal deaths in Chicago during 19.34, 193.5, and 1936. Each hospital deliver- 
ing maternity cases was invited to have membership on this committee. Data were 
obtained by questionnaire and sent to the representative of the hospital in whicli 
the death occurred. 

In 1936, the Board of Health cooperated in this study by supplying an obste- 
trician to investigate all maternal deaths by examination of the records and by 
interviews with the physicians in charge of the cases where possible. This mate- 
rial was then carefully studied by the Maternal Welfare Committee, and it was 
found that a large percentage of deaths appeared to have preventable factors. 

It was therefore decided to invite interested societies to cooperate in plans to 
reduce maternal and infant mortality and morbidit 3 '. 

The following organizations were reiiresented : American College of Surgeons, 
Chicago Hospital Council and its administrative section, Chicago Medical Societj', 
Infant Welfare Society, Catholic hospitals of the Archdiocese of Chicago, Cliicago 
Pediatric Society, Chicago G.vnecological Society, and the Chicago Board of Health. 

As a result of this meeting a permanent committee was organized and named 
“The Joint Alaternal Welfare Committee of Cook County.” Dr. Fred L. Adair 
was chairman and Dr. E. L. Cornell .secretary of this committee. Each organization 
was represented b}' two members. 

Policies and procedures were formulated which were believed to be the minimum 
requirements essential in the conduct of a well-organized maternitj'- division. Tliese 
were in accordance with the highest .scientific standards, but at the same time were 
practical enough to be easily applied in the average hospital. 

The Chicago Board of Health, Herman N. Bundesen. Pre.sident, then adopted 
“Regulations for the Conduct of Maternity Hospitals, Maternitj' Division of Gen- 
eral Hospitals and Nurseries for the Newborn.” 

The regulations provided for complete pln’.sical separation of the maternity unit 
from the remainder of the ho.spital and for isolation facilities for the infected pa- 
tient. Thej' also required a well-equipped nursery- for the care of the normal new- 
liorn, an isolation nur.serv, and a formula room. Special provisions were made for 
the care of premature and immature infants. 

Minimum equipment for the maternitj' division was outlined including the essen- 
tials for the labor, delivery room.s, and nurseries. 

Maternitj' hospitals were required to maintain personnel consisting of attending 
physicians, nurses and others adequate in training and numbers to carrj- on the 
jjroper routine and meet emergencies arising in .such institutions. The work of the 
obstetric department was to be under the control of the obstetric stall — one of the 
member.s of which was to act as chairman of the department of obstetrics. He was 
to be a qualified specialist in obstetrics or ob.^tetrics and gj'nccologj'. Each hos- 
pital was required to provide a competent obstetric staff for consultation and to con- 
trol the obstetric procedures in the hospital. 
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Suggestions were made to the hospitals for the jirofessional qualifications of the 
obstetric staff. Complete and detailed case records were required in all cases, in- 
cluding ante-partum and detailed hospital records. 

Visitors in the maternity division were limited to two a day exclusive of the hus- 
band. Infants at no time were to come in contact with any visitors, and children 
under 16 years of age were excluded. 

All operative procedures and medications were to follow generally accepted indi- 
cations. The delivery rooms were to be conducted in strict accordance with sur- 
gical technique. The procedure of the personnel followed the concept that one who 
comes in contact with any patient should carry out aseptic technique before com- 
ing in contact with another patient. This precaution is especially important in 
connection rvith the care of parturient and puerperal women and newborn infants. 

The majority of Chicago hos^iitals were cooperative and many willingly made 
many changes in their physical set-up and personnel in order to comply with these 
regulations. 

It was evident, however, that in order to assure continued compliance periodic 
inspections would be necessary. 

The Chicago Board of Health maintains a staff of physicians and nurses for this 
work, klonthly inspections arc made, problems are discussed, and a written report 
is made in duplicate to the Board of Health and to the hospital administration. 

Any difficulties or differences in interpretation or application of the regulations 
are referred to the Joint Maternal Welfare Committee of Cook County which acts 
in an advisory capacity to the Board of Health of the City of Chicago and as a 
liaison committee between doctor.s, hospitals, and the Board of Health. 


INFORMATION CONCERNING NEW STANDARD CERTIFICATE 
OF LIVE BIRTHS AND NEW STANDARD CERTIFICATE 

OF STILLBIRTHS 

I 'HE American Committee on Maternal Welfare has pointed out the great need 

for additional medical information with respect to all births (live and still). 
For the reduction of mortality connected with birth, accurate information must be 
available with respect to prenatal and natal conditions. This information is neces- 
sary not only for the reduction of fetal and infant death rates, but also for the 
reduction of the maternal death rate and for the improvement of maternal and 
child health. 

The committee has called attention to the magnitude of the loss of life connected 
with pregnancy and childbirth. The total loss from these causes in 1935, as shown 
bj' the Bureau of Census figures, was 161,249 lives, including 14,296 maternal deaths 
(12,544 deaths assigned to pregnancy and childbirth, and 1,752 deaths in which 
pregnancy or childbirth was a complicating factor), 77,119 stillbirths, and 69,834 
infant deaths in the first month of life, of which 56,262 were due to prenatal and 
natal conditions. 

Official State health agencies are urged to adopt the new standard stillbirth and 
birth certificates including supplementary data. 

Uniform reporting of stillbirths throughout the United States can only be made 
possible when every State has adopted a standard certificate of stillbirth and has 
accepted the American Public Health Association definition of stillbirth, i.e., a 
stillborn child is one which shows a complete absence of life, no breathing, no 
action of heart, no movement of voluntary muscles. 

The supplementary data for all live birth certificates referred to above is as 
shown in Chart 1. 
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Chart I. 

Suggestions by Children’s Bureau for optional items to be carried at the bottom of the Birth Certificate. 


Supplementary data below are not a part of the legal certificate. 









c. Was there an operation for delivery? 

yes or no 

Stale all 

operations - — — 

e. Was a prophylactic drug used in the baby s 
If “yes" 

eyes? state drug 

yes or no 


As no standard certificate of stillbirth has ever been issued by the Bureau of 
Census prior to this year, and as only seven States have a stillbirth certificate at the 
present time, the portion of the standard stillbirth certificate giving information in 
addition to that received from all births is printed in Chart 2. 


Chart 2. 

Certificate of Attending Physician or Midwife 


25. Did child die before labor? 

during labor? 

29. Cause of stillbirth (State only morbid condi- 
tions causing fetal death. Do not use such 
terms as prematurity, asphyxia, etc.) 





28a. Was there an operation for delivery? 

yes or no 

b. State all onerationSf if any 

30. I hereby certify, that I attended the birth of 
this child, who was born dead at the hour 

of ^ M. on the date above stated. 

c. Did child die before npernlion’ 


or during operation? 




31a. Burial, crema- 

mation. or removal _ . . .. 

31b. Place |32c. D.ite- 

33a. Statement of local registrar or coroner if 
physician was not present at stillbirth. — 

Month day year 

52a. Signature of person 

burying the body 

32b. Address - - 

33b. Signature _ Title 

34. Registrar’s own signature 











Society Transactions 


OBSTETKICAL SOCIETY OF PHILADELPHIA 

MEETIXG OF OCTOBER 6, 19SS 

The following papers and case reports were presented: 

Management of an Institutional Outbreak of Infectious Diarrhea of the New- 
born Infant. Drs. E. L. Eoddy, .T. S. Forrester and H. Landow. (By invitation.) 
(For original article, see page 1037.) 

X-Eay Localization of the Placenta by Soft Tissue Technique and Without the 
Use of Opaque Media. Dr. E. Manges Smith. (By in^•itation.) 

Implantation of Ovary in the Uterine Cornu. Dr. Margaret C. Sturgis. (For 
original article, see page 104S.) 

MEETING OF XOFEMBEB 5, 19SS 

The following papers were presented: 

An Instrument for the Safe Drainage of Ovarian Cysts. Dr. Adrian W. 
A'oegelin. (For original article, see page 1053.) 

Syphilis in Delation to Gynecology and Obstetrics, With Special Deference to 
Diagnosis and Treatment. Dr. John A. Kolmer. (By invitation.) 

Arsenical Treatment Deactions Among Syphilitic Pregnant Women, With a 
Deport of Seven Maternal Deaths From Syphilis Therapy. Dr. Norman E. Ingra- 
ham. (By in\*itation.) 


MEETING OF DECEMBEB 1, 193S 
The following case report and papers were presented: 

Brain Tumor Complicating Pregnancy. Dr. Bernard Mann. (For original 
article, see page 1051.) 

The Effect of the Female Hormones and of Pregnancy Upon the Ureters of 
Lower Animals as Demonstrated by Intravenous Urography. Drs. Franklin L. 
Pa^-ne and Philip J. Hodes. (For original article, see page 1024.) 

The Therapeutic Value of Low-Dosage Irradiation of the Pituitary Gland and 
Ovaries in Functional Menstrual Disorders and Sterility, Drs. Charles blazer and 
George Baer. (For original article, see page 1015.) 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF OCTOBEB 21, 1938 

The following papers were presented in a symposium on Bare Ovarian Tumors: 

1. More Decent Developments in Ovarian Tumors. Dr. Walter Schiller (by 
invitation). 

2. Arrhenoblastomas. Dr. A. E. Kanter. (Published elsewhere.) 

3. So-Called Lutein CeU Tumors. Dr. Otto Saphir (by invitation). (For 
original article, see page 1008.) 

4. Variations of Lipoid Content in Certain Ovarian Tumors. Drs. E. B. Green- 
blatt, J. P. Greenhill, and W. E. Brown. (For original article, see page 929.) 
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MEETING OF NOVEMBEE 18, 1938 
The following paper was presented by invitation; 

Hormone Factors in the Toxemias of Pregnancy. Dr. How’ard C. Taylor, Jr. 
(For original article, see page 963.) 


BROOKLYN GYNECOLOGICAL SOCIETY 

MEETING OF FEBEUAEY 4, 1938 
The following paper was presented: 

Fetal and Neonatal Disease and Death. Dr. Fred L. Adair and Edith L. 
Potter, Chicago, 111. (By invitation.) (For original article, sec page 993.) 

MEETING OF OCTOBEE 7, 1938 
The following papers were presented: 

Automatic Transuterlne Tubal Insufflation. Dr. Oscar H. Bloom. (For original 
article, see page 1055.) 

Primary Ovarian Pregnancy. Dr. Harris M. Habinowit/.. 

A Ten-Year Study of Ectopic Gestation at Beth-El Hospital. Drs. Nathan 
Reibstein, Samuel Weiner and Harris !M. Eabinowitz. 

The Interposition Operation. Drs. Oscar M. Bloom, Abr. Heinrich and Abr. 
Koplowitz. 

Ruptured Interstitial Pregnancy in the Fourth Month. Dr. Philip Oginz. 

A Modified Sturmdorf Operation for Vesicovaginal Fistula. Dr. Abraham 
Koplowitz. (For original article, see page 1045.) 

Ten Years of Obstetrics at the Beth-El Hospital. Drs. Wm. Levine, Harry 
Warwick, H. Warwick and P. Oginz. 

MEETING OF NOVEMBEE 4, 1938 
The following papers and case reports were pre.sented : 

Diabetes in Pregnancy. Dr. Martin Al. Shir. (For original article, see page 
1032.) 

Pelvic Examination in Suspected Placenta Previa. Dr. Stanley C. Hall. 

The Criteria and Significance of Engagement. Dr. Arthur S. AlacGregor. 
What Is a Test of Labor? Dr. Pr;ink P. Light. 

The Postmature Fetus. Dr. .John Casagrande. (For original article, see page 
1028.) 

“Once a Cesarean, Always a Cesarean.” Dr. G. R. AlacLachlan. 

MEETING OF DECEMBEE 2, 1938 

Massive Intraperitoneal Hemorrhage Resulting From Rupture of a Superficial 
Vein of a Uterine Fibromyoma. Dr. Anthony L. Shelfo. (For original article, 
sec page 1040.) 

Gr.anuloma Inguinale (Venereum). Drs. Samuel A. Wolfe and Eugene .1. 
Tnrtora. 

The Etiology and Treatment of Endocervicitis and Cervical Erosion. Dr. 
Anthony Wollner. (For original article, see page 947.) 



Department of Reviews and Abstracts 

Conducted by Hugo Ehrenpest, M.D. 


Selected Abstracts 


Analgesia and Anesthesia in Labor 

Minnitt, R. J.: Analgesia in Midwifery, Brit. M. J. 2: 538, 1937. 

The author outlines tlie present methods for obtaining analgesia in labor. Two 
main types are available: (1) drugs given orally or hypodermically, and (2) 
inhalation analgesia. 

The apparatus and technique are described whereby the patient feeds herself 
a gas and air mixture (nitrous oxide) with each pain during the first and second 
stages of labor. 

Maternity nurses receive special training along these lines of procedure, and 
specially trained candidates in gas analgesia receive certificates to that effect. 

Gas and air analgesia is contraindicated in abnormal cases, i.e., cardiacs, phthisis, 
bronchitis, albuminuria, and hypertension. 

The demands of the parturient for the best relief of labor pains are gaining wider 
recognition and drug therapy is giving idace to gas analgesia. 

F. L. Adair and S. A. Pearl. 

Bonar, Bamet E., and Blumenfeld, Charles M.: Obstetric Anesthesia, Surg. 

Gynec. Obst. 66: 179, 1938. 

There is need for greater use of precise methods to determine the effect of 
anesthetics and analgesics on uterine contractions and on the fetus. As far as the 
uterus is concerned hj^sterography is the method of choice at present. Especially 
is this true of external hysterographj' since it is reasonably accurate, simpler, 
safer for the patient, and less subject to criticism. A procedure recently de- 
scribed by Rosenfeld and Snyder offers great possibilities in studying the effects 
of anesthetics and analgesics upon the fetus. Experiences with this method are 
related and the observations of Rosenfeld and Snyder regarding the existence of 
apparenth^ physiologic intrauterine fetal respiratory movements which are de- 
pressed or stopped by some of the anesthetics and analgesics are confirmed. There 
is evidence that this method may be of value in studj-ing the effects of these 
agents upon uterine contractions also. Direct and color motion picture observa- 
tions upon animals anesthetized by cord transection are reported and the advantages 
and disadvantages of the method are discussed. In order to obtain more accurate 
data there is need for an instrument which will record these movements graphically. 
It is possible that this may be accomplished in the near future by. using an instru- 
ment recently devised by Penning to record graphically small changes of volume. 
Further studies along these lines are being pursued. 

William C. Henske. 

Wolf, Willi: The Cause of Pain in Labor and Its Significance for Conduct of 

Delivery, Miinchen. med. Wchnschr. 85: 824, 1938. 

Wolf discusses labor pains and their probable causation. Prom clinical ob- 
servation he has come to the conclusion that real pain in active labor is caused by 
the dilatation of the internal os and of the external os, and that because of this 
it is easier to explain all painful and painless processes in pregnancy, labor, and 
the puerperium than by the theory that the pain is due to uterine contractions. 
Furthermore he feels that this new theory has possibilities which are of some 
importance also for the management of labor and delivery. 
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Paton, M. Donald; A Study of a Few Common Types of Obstetric Analgesia, 
Texas State J. Med. 33: 506, 1937. 

In the experience of Donald M. Paton (Houston) morplnnc-scopolaminc, 
seopolamine-sodium ainytal, and nembutal-scopolamine, when properly used, give 
satisfactory amnesia in 80 per cent of cases. Tliese drugs do not increase the in- 
cidence of operative delivery, and danger to the baby is negligible in the hands of 
one trained in the use of the.se analgesics. Nembutal seems to be safer than twilight 
sleep or sodium amj-tal with scopolamine. Twilight sleep used in a toxic patient 
may provide a definite threat to the life of the bab 3 '. Nembutal can be started a 
little earlier in labor than twilight sleep or scopolamine-sodium amj'tal and is 
therefore perhaps preferable to them in multiparas. 

J. P. Gueenhiij.. 

Bell, Warren W.: Experiences With Scopolamine in Obstetrical Practice. Reasons 

for Its Discontinuance by the Author, West. .T. Surg. 46; 276, 1938. 

The writer analj'zcs his experience with 441 patients within a period of between 
two and a half and three j'ears. Of the total number 225 had been given 
scopolamine and 216 nembutal. He found that scopolamine usuallj' is ctTcctivc in 
producing a desirable degree of amnesia and analgesia, but that its cumulative 
effect upon the respiratory center of the infant so often results in asphj^xia that 
he has not felt justified in continuing its use. Although dangers of scopolamine 
to the life of the mother maj" usually be eliminated, Bell is convinced that neither 
the mother nor he, as practitioner, can justify its use merely in an endeavor to 
minimize the suffering of the mother in childbirth. 

The experience with 216 patients to whom nembutal was given has convinced the 
author that tlie barbiturates are not onlj' as effective as scopolamine, but that they 
are far safer for both mother and child. 

J. P. Greeniiile. 

MacPbail, Gray, and Bourne: Pentothal Sodium as a Hypnotic in Obstetrics, 

Canad. M. A. J. 37: 471, 1937. 

Thej' gave pentothal sodium to 238 women in labor without any noticeable harm- 
ful effects to cither mother or child. It appeared that, unlike ordinary' barbiturates, 
this thio-dcrivative did not cause excitement at any time. Furtliermore, the hypnotic 
action of pentothal sodium appeared to be attended by a marked degree of amnesia. 
One of the conclusions reached was that labor was sliortened in duration. The 
method of administration was to give capsules by mouth, 4 gr. being allowed as 
soon as pains were definitely established, 3 gr. being repeated half an hour later, 
and again at the end of one hour. If required, 2 to 3 gr. might be repeated every 
half hour to one hour if tlic effects seemed to be wearing off. 

Scopolamine, 1/100 to 1/150 gr., was given at the time of the first do.'-e. Pen- 
tothal sodium may also be given in solution per rectum. The dose used was 7(4 gr. 
dissolved in 25 c.c. of water and repeated in an hour’s time. A further scries of 
120 obstetric cases were treated in this manner and the results were quite satis- 
factory. 

J. P. GnEENHIEL. 

Siegler and Beris; Evipal Soluble Rectally Applied in Obstetrics. A Preliminary 

Report, New York State J. il. 38: 1071, 1938. 

Bvipal soluble was u.sed. Supplied in ampules of 3 gm. This amount was dis- 
solved in 90 c.c. of distilled water and applied rectally. To women weighing less 
than 150 pounds .30 c.c. (1 gni.) of solution was administered, to women weighing 
over 150 pounds a larger dose of 45 c.c. (1.5 gm.). 

'flic authors bclio\c that evipal soluble is a safe analgesic and amnesic to be 
used rectally in obstetrics. There are no deleterious effects on either the par- 
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VERSION AND EXTRACTION 

Version and extraction "was used as a method of delivery 4 times or in 
0.66 per cent of the eases. These are briefly summarized as follows ; 

1. High transverse arrest in average hracliypellic type pelvis (11.25-13.5 cm.) 
after fourteen hours of hard labor, 3,460 gm. child delivered without difficulty. 

2. High transverse arrest in small hracliypellic type pelvis (10.0-12.0 cm.). A 
difficult extraction after 22 hours of labor resulting in the stillbirth of a 4,059 gm. 
fetus. Low cervical section should have been performed (see comment in fetal 
mortality resume. Case 9). 

3. High transverse arrest in average brachypellic type pelvis (11.5-12.75 cm.) 
after 22 hours of labor, child, 3,755 gm. 

4. Primary uterine inertia, prolonged labor. High arrest. Small mesatipellic 
tj'pe pelvis (10.5-11 cm.). Child 3,350 gm. 

PETAL MORTALITY 

There were no maternal deaths hut there were ten fetal deaths in tliis 
series. These are summarized as follows : 

Case 1. — ^ISTo. A35496. Aged 27 years, average brachypellic type pelvis, 10.75- 
12.75 cm. Normal spontaneous birth after 22 hr. labor. Fetal heart never heard 
during labor and fetus showed signs of maceration. Patient’s Wassermann and 
Kahn reactions negative early in pregnancy, but there was later discovered a ques- 
tionable liistory of sj^ihilis before marriage. 

Case 2. — ^No. 57772. Aged 25 years, small brachypellic type pelvis, 10.0-12.0 cm. 
Low forceps completed a 9% hour labor. Macerated fetus, fetal lieart never heard 
during labor. Wassermann reaction negative. 

Case 3. — ^No. AS0653. Aged 17 years, average mesatipellic tj’pe pelvis, 11.25-12.25 
cm. Breech extraction of stillborn hydrocephalic monster with spina bifida. Fetal 
heaif never heard during labor. 

Case 4. — ^No. 55110. Aged 23 years, small mesatipellic type pelvis, 11.0-11.75 cm. 
Difficult forceps extraction of stillborn monster with hydrocephalus, spina bifida 
and club feet. 

Case 5. — No. A51510. Aged 24 years. Average mesatipellic type pelvis, 12.25- 
13.0 cm. Spontaneous delivery 2755 gm. child which breathed poorly from the first. 
Respiratory rhythm grew rapidly worse and physical examination showed complete 
atelectasis on the right. Child died twenty-four hours after birth. Diagnosis: 
Bilateral pulmonary atelectasis. 

Case 6. — ^A5S171. Aged 20 years, small mesatipellic type pelvis, 10.0-11.0 cm. 
Labor induced for pre-eclamptic toxemia. Prolonged labor, thirty-two hours, fetal 
heart not heard toward end of second stage. Low forceps extraction of 2,727 gm. 
child which could not be resuscitated. Comment: Prolonged labor in toxemia of 
pregnancy the probable cause of intrauterine death. 

Case 7. — ^No. 86933. Aged 21 years, average brachypellic type pelvis, 11.0-13.0 
cm. Breech extraction of 3,510 gm. child from L. S. A. Duration of labor 22% 
hours. Resuscitation not possible although operation not apparently difficult. 
Comment: Fetal death probably due to the technic of the procedure. 

Case S. — ^No. G861S. Aged 17 years, average mesatipellic type pelvis, 11.5-12.5 
cm. Breech extraction of 3,400 gm. child after twenty-eight hours of labor. Com- 
ment: Delay in extraction due to extended arms the cause of fetal death. 

Case 9. — ^No. 93549. Aged 18 years, average brachypellic type pelvis, 11.25-13.0 
cm. Twenty-five-hour labor in obese patient with uterine inertia. Midforceps 
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•were unaffected by morphine, nitrous oxide-oxygen, the barbiturates, cyclo- 
propane, ether and chloroform. The strength of the uterine contractions, markedly 
reduced by ether and chloroform, was unaffected by the other anesthetics. All 
of the above drugs reduced the contribution of the abdominal muscles to the intra- 
uterine pressure. 

During labor pains the systemic blood pressure increases and the pulse pressure 
widens. The effective maternal arterial pressure to the placenta diminishes — some- 
times to zero. The pressure which irrigates the placenta is increased by obstetric 
anesthetics and by epinephrine. 

J. P. Greenhill. 

Cameron, G. E,.: Some Eecent Work on Barbiturates, Proc. Eoyal >Soc. Med. 32: 

309, 1939. 

Toxic effects are sometimes seen after administration of quite small amounts 
of barbiturates. This is a matter of almost universal experience. The quick 
acting members of the group, nembutal and evipan sodium, are more frequently 
concerted than the slow acting forms, such as barbital sodium and phenobarbital 
sodium. The liver is not infrequently and permanently damaged by prolonged 
administration of nembutal. There is a feeling among clinicians and pathologists 
that it is not wise to give barbiturates, even in small doses, to subjects with liver 
disease. 

Hugo Ehrenfest. 

Casalta, E.: Accident from Spinal Anesthesia in a Lo-w Cesarean Section, Bull. 

Soc. d’obst. ct do gynec. 27; 437, 19.38. 

The author reports a sudden death from .spinal anesthe.sia which occurred while 
the uterine incision was being closed at the time of a low cesarean section. This 
is the first accident of the kind encountered by the author. He mentions other 
similar deaths reported by Cotte and Bansillon, and by Brochier and Ambre. 

J. P. Greenhill. 

Cambon; Low Cesarean Section and General Anesthesia. Preventive Procedure 

for Control of Bleeding, Bull. Soc. d’obst. et de gynec. 27: 440, 1938. 

Cambon has given up the use of spinal anesthesia for cervical cesarean sec- 
tions, because he encountered a .sudden death due to it, because his colleague, 
Plasse, also had a similar accident and because he knows of a few other sudden 
deaths from spinal anesthesia which have not been published. Hence Cambon 
believes that spinal anesthesia is more dangerous than ether and he now uses 
ether. For the control of bleeding he injects pituitary extract directly into the 
uterine muscle and also ergotamin subcutaneously. 


J. P. Greenhill. 
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obstetric cases with a feeling of confidence, convinced that tlie main thing to do was 
to give nature a chance. This may be the reason why I never lost a mother. 

The mothers’ ages ranged from 13 to 52 years. The average number of children 
to each mother was about a dozen; there were few with less than six, and in two 
families I attended the twenty-first and twenty-second confinements, respectively. 
There were very few stillborn children. 

Of course, I had experience with all the normal fetal positions as well as with 
many abnormal, or undeliverable, presentations, in which it was necessary to use 
the appropriate operative procedures. There were quite a number of shoulder 
presentations, which I delivered by turning, usually under ether, but in quite a 
few cases -without any anesthesia. One patient had twelve breech presentations, one 
shoulder presentation, Avhich I turned, and one normal cephalic presentation. I can 
recall two face presentations. The fir.st, with the chin forward and to the right, 
gave no trouble other than a prolonged period of delivery. In the second case, the 
chin was to the left and posterior. The patient w'as 32 years old, and this was her 
first baby. I w’as called by telegraph at nine in the evening, and reached the homo, 
25 miles distant, by daylight the next morning (horse and buggj' days). The bag 
of waters had ruptured, and most of the fluid had escaped, but there was no dilatation 
and with each pain there was a further loss of fluid. By that evening, the patient 
was becoming impatient, and I suggested consultation. It was not until 11:00 I’.M. 
that the consultant arrived. He thought it would be best to turn, but I told him 
that there ■\vas practically no wnter left in the uterus and that it would be impossible 
to turn under such circumstances. Nevertheless, he insisted upon trying and, with 
the consent of the patient, made the attempt, but found that he could not even 
introduce his hand into the uterus — there -svas too little dilatation. Then he 
wanted to introduce forceps and deliver instrumentally, and the husband asked 
him to try. I demurred and told him it -u'ould be dangerous, but in spite of this 
he went ahead. Naturally, he failed even to introduce the blades, and then gave 
it up for a bad job and went home. By morning I was able to diagnose a chin 
posterior, which is ordinarily not deliverable. The only other procedure, except to 
give nature more chance, was craniotomy, which was refused. Exactly at noon, the 
head adjusted itself so that the chin was in the anterior position, and in a short 
lime the baby was born. The child was dead, but the mother made a good recovery 
and the next time had twins. I forgot to say that this first baby weighed 12 pounds 
at birth. 

All of these deliveries were conducted in to-wn or farm homes. In those days, 
physicians did not look upon childbirth as a disease, but rather as a physiologic 
process which should be treated accordingly, unless there were complicating condi- 
tions. The water supply was usually from surface wells, rarely from cisterns, and 
light was obtained from a candle or kerosene lamp. A doctor was expected to be able 
to pass a catheter without exposing the patient. I can still do it. There were no in- 
door bathrooms, and the toilets Avere the old-fashioned privy A’aults. Instead of toilet 
paper, it was quite customary to use corn cobs. In the whole of Sioux County, I 
knew of but one bathroom. 

The groat bulk of tlie people Avere then able to pay the standard obstetric fee, 
Avhich Avas $5.00 in toAvn and $10.00 in the country, regardless of time or distance. 
The longest trip I made to attend a confinement Avas from Alton, in Sioux County, to 
AlA'ord, in Lyon County, a distance of fully fifty miles. 

If I Avere to practice obstetrics noAv, I AA'ould refuse to attend a patient any- 
Avherc else than in the home. Patients become immune to any bacterial organisms in 
their own homes, AA'heroas, eA-en in the best reguhitod hospitals there are of necessity 
a great variety of organisms from many sources. 

Tliere A\'as no prenatal care. Sometimes the liusband or, more rarely, the Avife 
Avould drop in at the office to advise me about the date of the coming CA’cnt and to 
urge me to come quickly Avlien I receiA'od a call. Patients did not report for exam- 
ination or bring urine specimens for te.«ting. It Avas only Avhen edema complicated 
the pregnancy that Ave called for some urine and examined it for albumin and casts. 
Blood pressure appliances AA'ere not yet in use, and bacteriology Avas still in its in- 
fancy. 
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Rural Obstetric Practice a Generation Ago 

Tlie following letter was received recently from Dr. Ferdinand J. Sinitli, of 
Milford, Iowa, in response to a general appeal to the physicians of the State 
for assistance in compiling data on home deliveries. It occurred to the recipient 
that Dr. Smith’s letter was of too much historic value to justify its burial in a 
filing cabinet, and consequently permission was sought to publish it after a few 
minor alterations. This request Avas graciously granted, and the Editor of the 
Journal offered his cooperation. 

E. D. Plass. 


Milford, Iowa 
April 29, 1938. 

My clear Doctor Dlaas: 

I have recentlj' received your letter and the enclosed questionnaire, but can- 
not bo of assistance to you since I am no longer in practice, although I have 
records of over four thousand confinement cases attended during my professional 
life. There are, however, certain data which I can give you from memory 
in the hope that they maj’' be Avorth Avhile. 

I was graduated from the Medical Department of the State University of 
loAA’a on March 2, 1887, after throe courses of lectures of four months each. My 
undergraduate, practical experience in the office of Dr. W. F. Pock, then Chief 
Surgeon of the Eock Island Kailroad and Dean of the Medical Department at 
Iowa City, was limited to surgery. I did not see the ordinary diseases of child- 
hood, lung fever, tjqihoid fever or, in fact, any other internal medical cases 
until I began to practice medicine. The only obstetrics I saw was AAdiat the 
Professor of Obstetrics, Dr. J, C. Schrader, demonstrated on a manikin, AA’hich was, 
I suppose, better than nothing. 

The majority of mj^ obstetric deliveries occurred betAveen the time of my 
graduation and January, 1904, AA'hen I was appointed full-time Professor of 
Chemistry and Dean of the Junior College of Medicine at Drake University, Des 
Moines. I remained in these positions for several years, but during the vacation 
periods had a small obstetric practice near Lake Okoboji where I spent the sum- 
mers. In June, 1913, I resumed the practice of medicine and until 1919 Avas very 
active, especially in obstetrics. During this period, there Avere tAVo days, on each 
of AAdiich I attended five confinements. From 1919 I lived at my home on Lake 
Okoboji and for some years did considerable practice, but gradually began to 
taper off and am now retired. 

I still remember my first obstetric case. I arrived at the patient’s home, 
examined her but failed to locate anything, and then began to get excited, since 
I did not seem to get anyAAdiere. Finally I decided it Avas foolish to worry. Why 
Avorry? The mares, the coavs, the ewes, all the farm animals had their offspring 
without assistance and got along fine. In good time, I Avas able to locate the 
presenting part and to determine the position and Avas gratified to find it normal. 
By continuing to exercise masterly inactivity, the baby eventuallj' arrived, as big 
as life and tAvice as natural. After severing the cord, I Avatched the old neighbor 
lady Avash and dress the baby, and assisted her in dressing the cord. I was begin- 
ning to tliink about going home Avhen she suggested to me that it might be a good 
time to remove the afterbirth. I Avas very glad that she spoke of it but did not 
tell her so, because I had forgotten all about it. On examination I found the 
placenta in tlie vagina and removed it easily. After this experience, I went to my 
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there is too much chance for infection in liospilals. Perhaps the fact tliat too many 
of the mothers or (and) fathers have been infected with venereal disease may con- 
tribute to the present higher death rate. Such complications were not common in 
the country when I was practicing. 

One case, which I had, was rather unusual: a Dutch woman, only recently over 
from Holland, gave birth to a baby on a Saturday night. I saw that there was an- 
other one coming and waited quite a while, but finally decided to go home and wait 
until I was called. A week from the following Monday, the patient did a large 
washing and that night I assisted her ivith the birth of the second baby. She made 
a good recovery. Another patient, a primipara, attended a neighborhood party the 
day after her baby was born and took part in the dancing. If the experience hurt 
her in any way, there was no evidence of it. 

I have left the most unusual ca.se I ever .saw for the last. I was called by a 
man who said that his wife had given birth to a babj"^ some hours before, and that 
the two old ladies who had cared for her had advised him to obtain the services 
of a physician as quickly as possible because she looked terribly ill. I went with 
him immediately and wdien we came to the home I could see that .she had been 

bled white. There was no pulse at the wrist and only very feeble heart sounds 

were audible with the stethoscope. It wms evident that she was about to die, 

so I told him that she w'as beyond the benefit of any treatment and that, if he 

and his wife had anything to say to each other, it should be done quickly. Instead 
of complying, ho ran out and told his boys to get on horseback and to bring back 
as many phy.sicians as they could find. MHien he returned to the house, his wife was 
dead. The two old ladies told me that they had repeatedly suggested to the patient 
that she have a doctor, but that she had in.sisted that the pains were not yet 
sufficiently strong. Finally, she had one terrific pain, the most agonizing they 
had ever seen, during which the head was born. There were no more pains, but 
the two old ladies extracted the rest of the child by drawing the head down until 
the body was delivered, and then cut the cord. The two ladies wmnt to another 
room to wmsh and dross the babj’-, and then rvent back to see how the mother was 
getting on. They found her looking terribly bad and immediately had the husband 
come for me. The child, which wms the patient’s twelfth or thirteenth, weighed 
21 pounds and is still living. She was not more than average in size and was the 
mother of quite a bunch of children. What happened, of course, was a rupture 
of the uterus wdth hemorrhage into the abdominal cavity. I think that this was 
a case of carrjnng a child much past the normal time. 

Now, Dr. Plass, this is probably not exactly what you want, but on the other 
hand it is. These people had as good care, perhaps better, than most mothers 
have now, because the physiologic proce.sses were allowed to go on without inter- 
ference, and it is after all the duty of the physician to allow nature every op- 
portunity to do its own work in its own way. It is w'onderful how an overly 
large head and a small birth canal, if given plenty of time, will conform to each 
other "witli a resulting normal delivery. 

Eemember, too, that in all these confinements I had consultation only four 
times, the balance were taken care of by my.self with such assistance as was 
available in the home or in the immediate neighborhood. Doctors were few and 
far apart and, since each had his owm work to do, w'e became accustomed to 
taking the entire responsibility upon ourselves. The roads were atrocious, only 
dirt road.s, and sometimes next to impassable. I did most of my traveling on 
horseback with a saddle bag for medicines and instruments. I would start out in 
the morning, make a round trip, and frequently on getting home would find other 
work waiting for me. If I were a young man again, I would set myself up as a 
.‘•■pecialist in obstetrics, although I fear that the modern mother would not ap- 
prove of my ways. I believe that many oljstetric difficulties would disappear 
if our women would develop their muscles from childhood up b 3 ' suitable house- 
work — doing the famil\' laundrt', scrubbing, and other hea-vier tasks. 

I am too old to take up the practice of medicine ain' more: it is now nearly 
:'52 j'cars .since I left Iowa Citj' and engaged in practice. T was a general practi- 



correspondence 


1069 


In my first cases of puerperal eclampsia (six months after I began practice), I 
used large doses of morphine hypodermicallj', to reduce the convulsions, and hot 
packs. The baby was born prematurely and eclampsia did not develop until four 
liours after delivery. The patient made a good recovery'. All of my other puerperal 
convulsive patients were treated with Norwood’s tincture of Veratrum viride, 15 
minims hypodermically, repeated everj' thirty minutes until the pulse rate was 55 
to 65. per minute. At the same time the patient was wrapped in a cotton flannel 
blanket wrung out of hot water, and ear coi-n, taken out of boiling water, was placed 
down both sides of the patient’s body outside the blanket and under the quilt. This 
was continued until the edema was verj' much lessened and, in some cases, this result 
was achieved in no more than thirty minutes. It was rare that there were any more 
convulsions after such treatment. I had 18 or 20 eclamptic cases in my own practice 
and in consultation with other physicians, and did not lose a single mother. If 
treatment was begun early enough, the child also usuallj' survived. (A paper on 
this subject was presented before the Northwestern Iowa Medical Society, April 30, 
1919, and was published in the Journal of the Iowa State Medical Society, in August, 
1919.) 

The great bulk of my deliveries were spontaneous: among more than 4,000 
cases, there were not over 30 instrumental deliveries. Once, I used the instruments 
on an aftercoming head, for fear that the babj' might be asphyxiated. When I did 
use forceps, I produced traction with only two fingers, having found that this 
maneuver gave the patient much relief from pain hy relieving tlie uterus of part 
of its muscular labor. I never gave anytliing to increase the activity of the uterus 
before delivery, except in certain cases where my experience indicated the liability 
of a relaxed uterus with consequent hemorrhage. In these instances, I gave a 
capsule containing 10 gr. of quinine sulfate immediately before birth. If this liad 
not been done and hemorrhage appeared, I applied cloths wrung out of freshly 
drawn well water over the longer abdomen, and gave a teaspoonful of fluid 
extract of ergot. Perineal wounds were repaired immediately witli catgut sutures. 
A wash, boiler half full of boiling "water served to sterilize dishes, old muslin 
and towels and also provided a supply of sterile water. There were no rubber 
gloves available, but I -umshcd my hands thoroughly with soap and hot "U'ater, 
used a nail brush carefully, and sometimes immersed my hands in a solution of 
permanganate of potash. The vulva "was not shaved. 

Vaginal examinations were made only when indicated to follow the course of 
labor or to explain the cause for delay. Examinations per rectum had not yet 
been introduced. If an anesthetic was used, it was not given until the head 
engaged the perineum and was employed then only to safeguard the perineum. 
Ether was the usual anesthetic and was generally administered by one of the old 
ladies, or, perhaps, by the husband. On one occasion, I had the hired man give 
the ether, because the husband would not do it and no old ladies happened to 
be available. Unless there was a bronchial condition contraindicating its em- 
plo3"ment, I alwajvs felt safe in using ether. When there was evidence of bronchial 
involvement, I would either dispense with an ane.sthetic entirely or would give chloro- 
form myself. Many labors, even those with the first child, were terminated within 
eight hours, particularly in women having a lanky build, whereas plump women 
usually had a harder time of it in their first labors. Faulty, even though not 
abnormal, positions led to more .severe first labors than if the fetus were in a more 
normal position. As a rule, the second child came more easily-, the third one much 
more so, and after that it was nip and tuck between the stork and mj-self. hly 
patients were almost entirely of German and Dutch extraction. I was much im- 
pressed by the fact that most of the mothers were comparatively j-outhful looking. 
In certain large family groups it was diflicult to pick out the parents from the 
older children. 

In those da,vs there were no trained nur.'jes, but the older women, who had ar- 
rived at the end of their childbearing, would help out their younger neighbors. And 
thc\' acquitted themselves well. They did a.<t they were, told without eiucstion. 

Eveyv one of mj- living babies was blessed with a living mother. And I was not 
the onh- doctor who had such an experience. It is my personal conviction that there 
is altogether too much meddlesome midwiferj' on the part of plij-sicians, .and that 
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‘Swiss-cheese’ i^attern, and finally to the markedly proliferative lijqierplasia pic- 
tures ivhicli may even closely resemble cancer.” (This is an exact quotation from 
our paper.) 

If one considers the causation of hyperplasia, it is not at all paradoxical, strange 
though it seems to be to Dr. Herrell, that it may be associated with amenorrhea, 
menorrhagia or sterility, though no one now blames the endometrial lesion for 
any of these symptoms of the underlying endoerinopathy. 

No one can take exception to his description of the menstrual phases, which is 
essentially what has been accepted for the past quarter of a century or more, though 
Dr. Herrell seems to like the term ” differentiative ” rather than the more generally 
used terms ‘ ‘ luteal ” or “ secretory. ” It is gratifying to us, too, to note that he has 
fully confirmed our own findings that proliferative endometrial activity is not un- 
common in postmenopausal women, and that such postmenstrual endometrial pro- 
liferative pictures are frequently associated with adenocarcinoma. This was the 
whole point of our paper, and Dr. Herrell seems to have missed it quite completely. 
This is not the place to discuss a number of other points in Dr. Herrell ’s paper, 
such as the interpretation of some of the microscopic findings (I feel sure, for 
example, that most gynecological pathologists would consider the picture in Pig. 11 
perfectly benign and not typical adenocarcinoma Grade I), but I did want to get 
the record straight as to what we tried to show' in our own paper, as this W'ould not 
be apparent from Dr. Herrell ’s reference to it. 

Emil Novak, M.D, 

2G East Preston Street 
Baltimore, Md. 

April 13, 1939. 


To the Editor; 

If my answer to Dr. Novak’s letter is brief, my intention is not to be curt. How'- 
ever, I believe my answer is contained in the paper to w'hich Dr. Novak objects. 

In the first two paragraphs on page 564 of the American Journal of Obstetrics 
AND Gynecology, April, 1939, I pointed out certain discrepancies in definition and 
in reported facts which have appeared in the literature. I believe, and so did my 
associates who knew my w'ork, that I had explained these discrepancies and pointed 
out a way to avoid them. My work was carefully planned and executed ; the pathol- 
ogj' has been checked repeatedly by outstanding pathologists and the conclusions 
verified. My purpose was to clarify and to contribute at least some new' know'ledge, 
not to tear down or contradict. 

Wallace E. Herrell, M.D. 

Tlie Mayo Clinic 
Rochester, Minnesota 
April 18, 1939 
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tioner — 17 specialists rolled into one, as I heard the general man described by 
one of onr number in answer to an attorney’s question concerning the difference 
between him and a specialist. 

Fraternally and sincerely yours, 

Ferdii^and J. Smith, M.D. 

The writer of this letter, Dr. Ferdinand J. Smith, was born in Chicago, February 
27, 1862. In 1883, he received the B.S. degree from the Iowa State College (Ames), 
and the following year, 1883-84, was Instructor at the Massachusetts Institute of 
Technology. During 1884, he also spent some time in Germany and was made a 
member of the Deutsche Medizinische Gesellschaft in Berlin. From 1884 to 1887 
he attended the College of Medicine, State University of Iowa, and was graduated 
in March, 1887, with the M.D. degree. 

Immediately after graduation, he settled in Alton, Iowa, where he did general 
practice until 1904, when he went to Des Moines as Dean of the Junior College of 
Medicine and Head of the Department of Biological Chemistry at Drake University, 
after having spent some months at Heidelberg in Kossel’s laboratory. In 1909, he 
was made Dean of Men at the University, a position which he held until 1913, when 
the Drake Medical Department was discontinued. During his early years as a practi- 
tioner, Dr. Smith was surgeon to the C. & N. W. E. R. (1887) and to the C. M. St. P. 
and Omaha E. R. (1889). 

Upon leaving Des Moines in 1913, he resumed the practice of medicine at Little 
Rock, Iowa, where he remained until his retirement. During this interval he was 
active in medical society work and helped to organize the Northwest Iowa Medical 
Association. From 1918 to 1919 he served as coroner for Lyon County and at one 
time was Bacteriologist to the Auxiliary State Health Laboratory for Northwest 
Iowa. As late as 1937, he was President of the Dickinson County Interprofessional 
Association. In spite of a heavy professional burden. Dr. Smith prepared many 
papers on medical subjects. Within the last few years he published ‘ ' The Transition 
from Franklin Medical School to the Keokuk College of Medicine of the State Uni- 
versity of Iowa,” an interesting treatise dealing with the early history of medical 
education in the state. 


To ihe Editor: 

In the paper by Herrell on “Studies on the Endometrium in Association with the 
Normal Menstrual Cycle, with Ovarian Dysfunctions and Cancer of the Uterus, ’ ’ pub- 
lished in the April number of the American Journal op Obstetrics and Gyne- 
cology, the author takes issue with a number of authors, including Novak and Yui, 
that hyperplasia of the endometrium is often found in association with adenocar- 
.cinoma of the uterus, and then presents very impressive evidence from his own 
series of cases that such an association is exceedingly common. He prefers, how- 
ever, to apply to the Swiss-cheese pattern of proliferative endometrium the designa- 
tion of “proliferative tjq)e of endometrium with cystic change.” He does not, in 
quoting our paper, explain that we particularly emphasized that onlj' tlie postmeno- 
pausal type of hyperplasia was considered important from this standpoint, and that 
we took great pains to discuss the frequent misapplication of the term hyperplasia, 
which, however, is so firmly entrenched in the literature that no one individual’s fiat 
will dislodge it. 

“The term lijqierplasia, tlierefore, as we have many times stressed, is a rather 
loose and not an altogether satisfactory one; but it is now so well established that 
it would not be easy to dislodge it. The proper evaluation of the histologic varia- 
tions of hyperplasia can be made only if one bears in mind that they represent 
merely the reaction of the endometrium to varying degrees of estrin stimulation, and 
that there is an insensible gradation from the normal proliferative or interval type 
of endometrium to the so-called mild hj'perplasia than to the hyperplasia of frank 
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American Congress On Obstetrics and G-ynecology 

The attention of the readers of the Journal is called to the American 
Congress on Obstetrics and Cjmecology, which is scheduled to meet 
in Cleveland, Ohio, on September 11-15, 1939. 

Applications for membership should be addressed to the Headquarters, 
650 Eush Street, Chicago, 111. 


Pacific Coast Society of Obstetrics and Gynecology 

The next meeting of the Pacific Coast Society of Obstetrics and 
Gynecology will be held in Porlland, Oregon, October 4 to 7, 1939. 
For further information appl 3 ' to T, Ploj’d Bell, Seeretaiy-Treasurer, 
400 Tweut.y-Ninth St., Oakland, Calif. 


Third All India Obstetric and Gynaecological Congress 

The Third All India Obstetric and G.vnaecological Congress will be 
held in Calcutta in December, 1939. The principal subjects of discus- 
sion will be : Anemia of pregnancj^ functional uterine liemorrhage, 
and maternitj' and child welfare. The Provisional Scientific Commit- 
tee lias formulated a scheme to facilitate investigations on those sub- 
jects. The Seeretai\y will be at the service of anj’’ investigator to 
supply' ain' relevant information. All communications are to be ad- 
dressed to Dr. S. Mitra, Secretar.v, Provisional Scientific Committee, 
3, Chowringhee Terrace, Calcutta. 


Poliomyelitis Associated with Pregnancy 

Under a grant from the National Foundation for Infantile Paratysis, 
an investigation is being conducted at the Hospital for Joint Diseases in 
New York CiH^ of the olrstctric difficulties in patients who have had 
infantile paral.ysis. The assistance of phj’sicians who have encountered 
such cases is asked b.v those in charge of tin's research, Dr. Samuel Klein- 
berg and Dr. H. T. Horwitz, who maj' be addressed for questionnaire 
blanks and further information, at the Hospital for Joint Diseases, Uadi- 
son Avenue and 123rd Street, New York Citj’. 
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A TEXTBOOK OF NEUEO-EADIOLOGY. Bj- Cecil P. G. Wakelj^, Fellow of 
King’s College, London; Senior Surgeon, King’s College Hospital, London, etc., 
and Alexander Orley, Fellow of British Association of Eadiologists; Eadiologist 
of West End Hospital for Nervous Diseases, etc. Illustrated, 336 pages. Williams 
& Wilkins Co., Baltimore, 1939. 

PHYSIOLOGY AND PHAEMACOLOGY OP THE PITUITAEY BODY. Vol- 
ume II. By H. B. Van Dyke, Head of Division of Pharmacology, Squibb ’s Insti- 
tute for Medical Eesearch, etc. Illustrated, 402 pages. University of Chicago 
Press, Chicago, 1939. 

PHYSIOLOGY OP THE UTEEUS. With Clinical Correlations. By Samuel 
E. M. Eeynolds, Fellow, John Simon Guggenheim Memorial Foundation, Uni- 
versit 3 ’' of Eochester School of Medicine and Dentistiy, Associate Professor of 
Physiologjq Long Island College of Medicine, Brooklyn, N. Y. Illustrated, 447 
pages. Paul B. Hoeber, Inc., New York, 1939. 

THE VAGINAL DIAPHEAGM. By Dr. Le Mon Clark, Chicago. Illustrated, 
107 pages. The C. V. Mosby Co., St. Louis, 1939. 

LEHEBUGH DEE FEAUENHEILKUNDE, in zwei Baenden. Von Professor 
Dr. W. Weibel, Vorstand der II. Universitaets-Prauenldinik in Wien. Zweiter 
Band: Gynaekologie. Mit 531 zum Teile mehrfarbigen Abbildungen im Text mit 
16 farbigen Tafeln, 398 Seiten. Urban & Schwarzenberg, Berlin-Wien, 1939. 

L’OBSTHiTEIQUE A TEAVEES LES AGES. Par L. Devraigne, Accoucheur 
de Lariboisiere, etc. Avec 77 figures dans le texte, 138 pages. Gaston Doin & 
Cie, Paris, 1939. 

PEOBLEMS OF AGEING. Biological and Medical Aspects. Edited by E. V. 
Cowdry, Washington University" in St. Louis. 121 illustrations, 758 pages. Wil- 
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operation for arrest of labor. Child 3,15i gm., lived two hours. Comment: Opera- 
tive procedure probably the primary factor in fetal death. Patient of the dystocia 
dystrophic type. 

Case 10. — ^No. A44225, Aged 21 years, small brachypellic type pelvis, 10.0-12.0 
cm. Version and extraction for arrest of labor after twenty-two hours. Child 4,059 
gm., stillborn. Delay in delivering aftercoming head cause of fetal death. Com- 
ment: The size of the child should have been recognized and cervical cesarean section 
performed. 

SUMMjVRY 

A total of ten fetal deaths in this series gives a gross fetal mortality 
of 1.66 per cent for the series. As far as obstetric procedures at the time 
of labor are concerned, the jfirst five cases showing fetal abnormalities 
and antepartum death should be eliminated, giving a corrected fetal 
mortality of 0.82 per cent. 

GENERAL CONCLUSIONS 

As I have previously pointed out, it appears from this and other 
studies that we must reconstruct our views with regard to the archi- 
tecture of the female pelvis. The incidence of the brachypellic type in 
but one-third of the series makes it appear that this type does not 
represent the norm in the adult white women of our population. Studies 
now under way in our clinic on a group of prepubescent girls have 
shown this type of pelvis to be relatively infrequent. It is our present 
opinion that environmental influences, especiallj’' in earlj’’ life and during 
puberty, may be of some significance in determining the configuration 
of the adult pelvis. In the platypellie group in this series certain sacral 
changes suggest that rickets probably plays a major role as an etiologic 
factor. 

That the dolichopellic and raesatipellic types appear to facilitate 
spontaneous delivery is further evidenced by the incidence of cesarean 
section in these two groups, 0.0 per cent and 0.7 per cent, respectively, 
while in the braehjTiellic and platypellie types the incidence is 4.3 per 
cent and 15.4 per cent, respectively. The incidence of operative inter- 
vention of all kinds in the series shows the same trend. 

The routine use of simple, inexpensive roentgen methods, especially 
in primiparous women at term, possesses many advantages. Not the 
least of these is the Icnowledge we are bound to gain in the treatment 
of eases of real and suspected disproportion. The use of the lateral 
roentgenogram during the test of labor makes for scientific accuracy. 

Finallj’', if we are to continue our attack on the problems of mateimal 
and fetal mortality an important objective must be better obstetric care 
at the time of labor. By making available to the obstetrician exact 
knowledge of pelvic dimensions we will further reduce the incidence oi 
hit or miss methods in olxsletric procedure. 
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d o m i n a 1 liysterectomy (Al- 
dridge), 985 

Sturmdorf operation f o r, modified 
(Koplowltz), 1045 

Follicular development in ovary of 
women stimulated by Injections 
of mitosine (Moricard and 
Saulnier), 172 (Abst.) 
hormone, inhibitory effect of, on millc 
secretion during puerperium 
(Mayor), 357 (Abst.) 

Folliculin, action of, on vaginal mucosa 
of women (Cotte, Mileff and 
Meyer), 170 (Abst.) 
clinical signs of absence of, atrophy 
of labia minora (Moricard), 
353 (Abst.) 

in treatment of primary ulcer of 
vagina after menopause 
(ICreis), 103 (Abst.) 
therapeutic value of injections of, in 
cases of undesired secretion of 
milk (Adrian), 357 (Abst.) 

Food habits of motliers of congenitally 
malfonned children (Murphy 
and Bowes), 400 

Friedman test, inhibition of, by large 
doses of theelin (Costa and 
Cantiol), 173 (Abst.) 

-Lapham and Ascliheim-Zondek, ex- 
periences with hormonal preg- 
nancy reactions of (Mekler), 
383 (Abst.) 

Functional menstrual disorders and 
sterility, therapeutic value of 
low-dosage irradiation of pitu- 
itary gland and ovaries in 
(Mazer and Baer), 1015 


G 


Garrison, Fielding H., Life and letters 
of (Kagan), 530 (B. Rev.) 

Genital tract, male, progesteron and 
(Fels), 301 (Abst.) 

Genitalia, trophic disturbances in, sec- 
ondai-j^ to hypophysectomy in 
woman (Moricard), 173 (Abst.) 

Gestation, ectopic, aids in diagnosis and 
treatment o f (Nixon), 723 
(Abst.) 

differential diagnosis of. by perito- 
neoscopy (Hope), 723 (Abst.) 
extrauterine, llthopedion ■ developed 
from, in intrauterine and ex- 
trauterine pregnancy (jMatli- 
ieu), 297 

Ginecologla Operatoria (Fox and Ib- 
arra), 520 (B. Rev.) 

Glands, cervical, hoi-monal action on 
(Cesa), 170 (Abst.) 
pituitary, 531 (B. Rev.) 

irradiation of, therapeutic value of 
low-dosage, and ovaries in 
functional menstrual disorders 
and sterility (Mazer and Baer) 


sex (.uociasj, 170 (Abst.) 

Gonadotropic activity of pregnant 
women’s serum (Boycott and 
Rowlands), 171 (Abst.) 
anterior pituitary hormone antex, ef- 
fect of, on ovaries of women 
(Westman), 172 (Abst.) 
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extracts, pituitary, for treatment of 
amenorrhea, menorrhagia, and 
sterility (Campbell and Sev- 
ringhaus), 913 _ 

hormone, excretion of, in urine of 
women after ovarian auto- 
transplantation (Heiberg), 374 
(Abst.) 

tests, daily, during 50 complete men- 
strual cycles (D’Amour, Funk, 
and Liverman), 940 
principles, responses of human ovary 
to (Hamblen and Ross), 172 
(Abst.) .... , , 

Gonococcus vulvovaginitis in young girls 
and Its treatment (Marcel), 315 
(Abst.) 

Gonorrhea i n women and children 
(Rorke), 459 (Abst.) 
test for, complement fixation, evalua- 
tion of (Jacoby, Wishengrad 
and Koopman), 488 (Abst.) 
treatment of, fever therapy plus addi- 
tional local heating in (Krusen, 
Randall and Stuhler), 470 
(Abst.) 

Gonorrheal vulvovaginitis, hormone 
treatment of. in children 
(Wilde and Wolf), 170 (Abst.) 
Graefenberg ring (Bowles), 120 (Abst.) 
Granuloma venereum of cervix uteri 
(Fund, Huie and Goteher), 477 
Granulosa cell tumor (Dockerty and Mac- 
Carty), 425 

of ovary, estrogenic hormone in 
urine and tumor of patient with 
(Palmer), 492 

Grundlagen der gynaekologischen Kurz- 
wellentherapie (Raab), 528 (B. 
Rev.) 

Gynecologic and obstetric pathology, es- 
sentials o f (Douglass and 
Faulkner), 520 (B. Rev.) 
surgery, ureteral Injuries In (Leven- 
thal, Shapiro and Platt). 797 
Gynecology and obstetrics, 525 (B. Revs.) 
as united specialty (Titus), 545 
endocrinology In (Dawson), 170 
(Abst.) 

practical clinical (Falk). 528 (B. Rev.) 
sulfanilamide in, and obstetrics (Doug- 
las) , 522 (Editorial) 
textbook of (Curtis), 520 (B. Rev.) 
uses of testosterone propionate in 
(Douaj'), 359 (Abst.) 

H 

Health service, maternal and child, 720 
Heart, fetal, during pregnancy, unusual 
irregulaiity of (Burnham), 104 
Hematometra (Bernstein and Walter), 
120 

Hemoglobin studies on college women 
with reference to menstruation 
(Duckies and Elvehjem), 539 
(Abst.) 

Hemorrhage, Intraperltoneal, massive, 
resulting from rupture o f 
superficial vein of uterine fl- 
bromyoma (Shelfo), 1049 
post-partum, as cause of death (Bec- 
cham), 258 

puerperal, in chimpanzees (Elder), .327 
repeated. Inversion of uterus with, 
and replacement by use of 
Avellng reposltor (Quigley), 090 
Hemorrhoids (Pruitt), 538 (B. Rev.) 
H-ion concentration, effect of estrogenic 
hoiTnone on, and bacterial con- 
tent o f human vagina with 
special reference to Diiderleln 
baclllu.s (Weinstein and How- 
ard), G9S 

Hippuran and CO: Injection, x-ray dem- 
onstration of submucous my- 
omas b y combined use o f 
(Rubin), 75 

Hlppurlc acid excretion test in pregnancy 
(Hir.shelmer and Miller). 303 
Hi.story of women in medicine (Hurd- 
Mead), 530 (B. Rev.) 

Hitch, one-handed clove, for obstetric 
maneuvers (Clark), 107 


Hormonal action on cervical glands 
(Cesa), 170 (Abst.) 

activity, influence of, of ovaries upon 
character of tubal contractions 
as determined by uterine in- 
sufflation (Rubin). 394 
and clinical errors in diagnosing ec- 
topic pregnancies because of 
corpus luteum cysts (Ehrhardt 
and Kramann), 724 (Abst.) 
influence of sex in dog (Koch), 17J 
(Abst.) 

pregnancy reactions of Aschheim-Zon- 
dek and Friedman-Lapham, ex- 
perience with (Mekler), 383 
(Abst,) 

studies of masculinizing tumor of 
ovary (Glaser and Haempel), 
300 (Abst.) 

treatment, effect of, on gums and oral 
mucosa of women (Ziskin), 177 
(Abst.) 

Hormone, action of, contained in urine 
of pregnant women upon mam- 
mary glands of animals (Ro- 
maniello), 350 (Abst.) 
content of ovarian tumors (Lepper. 
Pratt, Pratt, and Vaux), 300 
(Abst.) 

estrogenic, effect of, on H-ion concen- 
tration and bacterial content 
of human vagina, with special 
reference t o Dbderlein bacil- 
lus (Weinstein and Howard), 
098 

in urine and tumor of patient with 
granulosa cell tumor of ovaiy 
(Palmer), 492 

influence of, on reactions of allergic 
organisms (Schafer), 355 
(Abst.) 

factors in toxemias of pregnancy (Tay- 
lor, Jr. and Scadron), 903 
female, effect of, and of pregnancy 
upon ureters of lower animals 
as demonstrated by Intrave- 
nous urography (Payne and 
Hodes), 1024 

follicular, inhibitory effect of, on milk 
secretion during puerperium 
(Mayor), 357 (Abst.) 
resorption and action of, rubbed into 
skin (Loeser), 178 (Abst.) 
treatment of female climacteric 
(Donald). 354 (Abst.) 
gonadotropic anterior pituitary, antex 
on ovaries of women, effect of 
(Westman), 172 (Abst.) 
excretion of, in urine of women 
after ovarian autotransplanta- 
tion (Heiberg), 174 (Abst.) 
lactation, of pituitary, action of, and 
its effect on ovaiw and uterus 
(Engelhart), 350 (Abst.) 
male, action of, on castration symp- 
toms of female (Moequot and 
Mori card), 358 (Abst.) 
in urine of men and women of dif- 
f e r c n t ages (Dlngemanse, 
Borchardt and Laqueur), 3.57 
(Abst.) 

sex, effect of, on infantile ovaries 
(Groher), 3.58 (Abst.) 
feminizing action of (Kriss), 300 
(Abst.) 

preparation, sex, treatment of men- 
strual irregularities bs’ a new 
(Bowes), 171 (Abst.) 

.sex, effect of estrogenic and other, on 
response of rat to vasopressin 
(Byrom), 175 (Abst.) 
percutaneous action of (Ito, Hajazu 
and Kron), 178 (Abst.) 
sexual (Oppenauer and Dessau), 532 
(B. Rev.) 

bisexual properties and cooperative 
activity of, and their effects 
on fem.ales (Korcnchevsky), 
3.5S (Ab.st.) 

excreted through sweat glands, are 
the (Kosakac, Okamoto and 
Kosuge), 174 (Abst.) 



UTEEOSALPINGOGEAPHY WITH SKIODAH ACACIA 

Alfred M. Hellman, B.A., M.D., P.A.C.S., Joseph Q. Jonas, M.D., 
AND James Alan Eosen, B.A., M.D., Nh\v York, N. Y. 

(From the Gynecological Service of the Sydenham Hospital) 

A DEFINITE step forward in gynecologic diagnosis was made by 
Henser of Buenos Aires when, in 1921, lie made tbe first injec- 
tion of iodized oil into the uterus, through the cervix, and thus dem- 
onstrated that x-ray studies following this procedure visualized the 
uterine cavity and the Fallopian tubes. It has now become possible 
to photograph the normal contour of the uterus and tubes and recog- 
nize changes from the normal as. to size, position and irregularities of 
the uterus, and patenej'’ or stenosis of the tubes. 

Numerous other workers in this field now known as uterosalpin- 
gography have added to our knowledge. 

Until very recently, iodized oil was the oul}’- suitable radio-opaque 
substance that gave satisfactory results in uterosalpingography. 
Iodized oil is far from an ideal medium. Eeports are continually 
being published, desei’ibing such undesirable and unexpected compli- 
cations as salpingitis, jaundice, chills and fever, i3elvie abscesses, en- 
capsulated oil and foreign body formation in the euldesae and en- 
trance of lipiodal into ovarian and other veins. This has given just 
cause for hesitation in using iodized oil in uterosalpingography, and 
has intensified the search for a nonirritating and easily absorbed, non- 
toxic, z’adio-opaque liquid, whose use will not be complicated by any 
untoward results. 

Following the report last year of Titus, Tafel, McClellan and 
Messer on skiodan-aeaeia (Winthrop), we felt that such a solution 
should be worth investigating, and if found satisfactory, we would 
eliminate the disadvantages encountered with the use of iodized oil. 
We, therefore, present this series of 24 cases in which skiodan-acacia 
solution was used with the technique that we have developed, and 
which we feel gives satisfactory pictures and results. 

Sodium mono-iodomethane sulphonate (skiodan) in watery solu- 
tion is entirely nonirritating and noneaustic and has been used exten- 
sively, both intravenously and by the retrograde method in urology. 
It has, however, insufScient viscosity for uterosalpingogi’aphy. Many 
combinations with viscid media were attempted to reproduce the vis- 
cosity of lipiodal. Skiodan mixtures with starch, dextrose, glycerin, 
and tragacanth were attempted and rejected as unsuitable. Acacia 
was finally used and after much animal experimentation with concen- 
trations of acacia from 10 to 40 per cent and skiodan from 10 to 40 
per cent in water, saline and dextrose, it was found that aqueous 
skiodan 40 per cent in 20 per cent acacia was the maximum specific 
gravity suitable for tubal visualization together with the minimum of 
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Laboratory data, treatment of clinical 
(Mainland). 534 (B. Rev.) 

Lactation hormone of pituitarj'. action 
of. and it.s effect on ovary and 
uteru.s (Engelhart). 350 (Abst.) 

Lacteal .secretion, probypophysis (Dott), 
350 (Abst.) 

Laparotomy scars, endometriosis in 
(Briscoe), 114 

Leucemia, pregancy with (Grier and 
Richter). 412 

Lcucocytosis and high pain in ruptured 
ectopic pregnancy (Massd and 
Laporte), 724 (Abst.) 

Leucoplasia de la Vulva (Casas), 527 (B. 

Rev.) „ 

Licoes de Clinica Obstetrlca. 529 (B. 

Rev.) 

Life and letters of Fielding H. Garrison 
(Kagan). 530 (B. Rev.) 

Ligaments, pelvic, reiaxation of, in preg- 
nant monkeys (Hartman and 
Straus, Jr.), 49S 

Lipoid content in certain ovarian tumors. 

variations of (G r e e n b 1 a 1 1, 
Greenhill and Brown), 929 

Lipomas, bilateral intraligamentous, of 
broad ligament (Stagg and 
Hunter) . 715 

Lithopedion developed from extrauterine 
gestation in intrauterine and 
extrauterine pregnancy 
(Mathieu), 297 

Live births, infoianation concerning new 
standard certificate of, and new 
standard certificate of still- 
births. 1059 

Liver in pregnancy, acute yellow atrophy 
of (Baens and Espinola), 903 
(Abst.) 

Lobe, anterior pituitary, effect of func- 
tion of. on narcosis (Sasaki), 
29 (Abst.) 

Lutein cell tumors, so-called (Saphlr), 
lOOS 

Lymphangioma, primary, of Fallopian 
tube (Sanes and Warner), 310 
retroperitoneal cystic (Ingraham and 
Nelson), 251 

Lymphopathia venerea, eutocla compli- 
cated by, perirectoanal mass 
and rectal stricture (Anderson), 
501 

lil 

Malformed children, congenitally, food 
habits of motliers of (Murphy 
and Bowes), 400 

Mammary glands, secretory activitj^ of, 
stimuli which Influence (Re- 
petti). 4.51 (Abst.) 

Man takes a wife (Wile), 530 (B. Rev.) 

Manchester (parametrial fixation) opera- 
tion for cure of prolapse and 
cystocole (L e v e n t h a 1 and 
Bosiies), 3S4 

Manometric fluctuations, role of uterus 
in production of. during utero- 
tubal insufllation (Rubin test), 
(Wimpfheimcr and Feresten), 
405 

IMnrriagc, 529 (B, Rev.) 

Ma.sculinization followed by refemlniza- 
tion (Novak and Wallis), 300 
(Abst.) 

Maternal and child hcaltli services. 720 
and fetal expectations with multiple 
pregnancy (Hirst). 034 
care. .529 (B. Revs.) 

... r-.o,, (J3 j 

. ■ ■■■ (■ . study of (Ad.air. 

■ ■■ ■ ' I Nadelhoffor), 10.5S 

welfare, department of. 348. .5]8, 720, 
105S 

Medical dlctionarj', American illustr.ated 
(Borland). 53S (B. Rev.) 

Mddiclne et DIarlago (Biot ct al.), r>31 
(B. Rev.) 

Medicine, histon,' of women in (Hurd- 
Mead). 530 (B. Rev.) 

0-sler"s principles and practice of 
(Christian). 538 (B. Rev.) 


Melanoma, primary malignant, of vulva 
(Johnson), 310 

Membranes, fetal, biologic significance of . 
(Burger). 572 

rupture of, in prophylactic treatment 
of eclampsia (Stroganoff and 
Davidovitch), 909 (Abst.) 

Men past forty (Nlemoeller), 531 (B. 
Rev.) 

Menopausal symptoms, hysterectomy in 
production of, role of (Dippel), 
111 

Menopause (Wlesbader and Kurzrok), 
354 (Abst.) 

ai’tiflcial, prophylactic endocrine ther- 
apy in (Schneider), 801 
hormonal treatment of pruritus vulvae 
in (Wetterwald). 178 (Abst.) 
primary ulcer of vagina after, treat- 
ment of, with folliculin HCrels), 
105 (Abst.) 

Schiller test after (Palmer), 353 (Abst.) 

Menorrhagia, pituitary gonadotropic ex- 
tracts for treatment of (Camp- 
bell and Sevringhaus), 913 

Menstrual cycle, blood changes in (Bokel- 
mann), 540 (Abst.) 
endometrium in association with nor- 
mal, studies on. with ovarian 
dysfunctions and cancer of 
uterus (Herrell). 559 
gonadotropic hormone tests, dally, 
during 50 complete (D’Amour, 
Funk and Llverman), 940 
of baboon (Gillman), ,540 (Abst.) 
disorders, diagnosis and classification 
of (Burch. McClellan, Johnson 
and Ellison). 542 (Ab-st.) 
functional, irradiation of pituitary 
gland and ovaries in, and ste- 
rility, therapeutic vaiue of low- 
dosage (Mazer and Baer), 1015 
irregularity, degree of normal (Arey), 
12 


new sex hormone 
(Bowes), 171 


treatment of, by 
preparation 
, , (AKst.) 

migraine, treatment 
(Abst.) 

periodicity (Jenkins, Gunn and Gunn), 
542 (Abst.) 

Menstruation. 539 (Absts.) 
and capillary function 
(Abst.) 

and ovulation, inhibition of, by means 
of testosterone propionate 
(Zuckerman). 358 (Abst.) 
anovulatory, 911 (Correspondence) 
Incidence of. among patients of 
fertility (Rock, Bartlett 
Matson). 3 

dietetic influence of fermentation 

resting substances produced 
during (Mommsen and Sachs), 

541 (AKst.) 

hyperemesis of (Bernhart), 543 (Abst.) 
inhibiting action of testosterone (Hart- 
man), 3.59 (Abst.) 

mechanism of edema associated with 
(Thom. Nelson and Thorn), 

542 (Abst.) 

postponement of, by estradiol benzoate 
(Foss). 172 (Ab.st.) 
relation of ureteral pain to 
085 

Metabolic function of corpus 


of (Moffat). 355 


(Gebert), 540 


low 

and 

ar- 


( Sears), 


. luteum 
(Englehart and Rlml), 174 
(Abst.) 

Metabolism, .uric acid, in eclampsia 
(Cadden and Stander), 37 

Jletrorrhagla. short wave therapy to hy- 
pophysis in (Bertolotto), 1040 
(Ab.st.) 

Midwifery. analgesi,a in (Minnltt), 1003 
(Abst.) 

Migraine, menstrual, treatment of (Mof- 
fat). 355 (Abst.) 

Milk secretion, inhibitors' 
licular hormone 
puerperium 
(Ab.st.) 

of svoman’s. prolactin, 

(Ross). 357 fAbst.) 


effect of fel- 
on, during 
(Mas’or), 3.57 


effect on 
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tests, gonadotropic, daily, during .50 
complete menstrual cycles 
(D’ Amour, Funk and Liver- 
man). .040 

treatment of gonorrlieal vulvovaginitis 
in children (Wilde and Wolf), 
170 (Abst.) 

uterine, functions, reflections on (Jefin- 
neny, Hlrtz and Merveille), 175 
(Abst.) 

Huhner test and sterility, effect of alka- 
line vaginal douclie on (Single- 
ton and Hunter). S5G 

Hvdatid mole, diagnosis of, new pro- 
cedure of (Aburel). 293 (Abst.) 
relation between, relative ischemia 
of gravid uterus and placental 
origin of eclampsia (Page), 
291 

Hydatidiform mole, diagnosis and treat- 
ment of, and chorioepitlieii- 
oma, recent developments in 
(Mathieu), (i54 

Hyperemesis gravidarum, study of, with 
reference to blood chemistry 
(Classman), 902 (Ahst.) 

of menstruation (Barnhart), 543 
(Abst.) 

Hyperglycemia. induced, at delivery 
(Ketteringham and Austin), 
1000 

Hypertension, residual, and eye changes 
in toxemia of pregnancy 
(Fan), 905 (Abst.) 

Hypopliysectomy, trophic disturbances 
in genitalia secondary to, in 
woman (Moricard), 173 (Abst.) 

Hypophysis, short wave therapy to. in 
metrorrhagia (Bertolotto), 1040 
(Abst.) 

Hysterectomy, abdominal, vesicovaginal 
fistula after complete (Al- 
dridge), 9S5 

complete and supravaginal, urologic 
complications following 
(Murphy), 201 

effects of, on endocrine functions of 
ovarj' and pituitar.v in mature 
woman (Krane), 173 (Abst.) 

in production of menopausal symptoms, 
role of (Dippel). Ill 

supravaginal, benign tumors of cer- 
vical stump following (Hyams), 
090 

total, position of, in treatment of be- 
nign and malignant conditions 
of uterus (Counseller), 217 

Hysterosalpingography, conflrmation of 
ectopic pregnancy by (Bortini), 
724 (Abst.) 

I 

Implantation of ovaiT in uterine cornu 
(Sturgis). 104S 

In memoriam, William T. Black, 1S3 
Floyd Elwood Keene. 1 

Incisions, DUhrssen's (Huber), S24 

Induction of labor, report of committee 
on, 873 

Infant, newborn, infectious diarrhea of. 

management of institutional 
outbreak of (Roddy, Forrester 
and Landow). 1037 

Infection following delivery, comparative 
study of effectiveness of two 
antiseptics in preventing 
(Tritsch), 277 

ovular, clinical and bacteriological con- 
siderations upon (Vaccaro et 
ah), 517 (Abst.) 

Injuries, ureteral, in gynecologic surgery 
(Leventhal, Shapiro and Platt), 
797 

innei’e Medizin in der Chir.urgie (Kress 
and Klttler), 534 (B. Rev.) 

Institutional outbreak of infectious diar- 
rhea of newborn infant, man- 
agement of (Roddy, Forrester 
and Landow) , 1037 


Insufflation, tubal, cer^’ical applicators 
for, new types of. and utero- 
salpingography (Colvin), ICS 
uterine, influence of hormonal activity 
of ovaries upon character of 
tubal contractions as deter- 
mined by (Rubin), 394 
uterotubal (Rubin test), i-ole of uterus 
in production of manometric 
fluctuations during (Wimpf- 
heimer and Feresten), 405 

Insufflator, tubal, automatic transuterine 
(Bloom), 1055 

Insulin treatment of di’smenorrhea 
(Sell rick), 146 

Intestinal obstiniction, ectopic pregnancy 
simulating, repeated (Martz), 
725 (Abst.) 

Intraligamentous pregnancy at term 
(Guzman. Gazitua and Valen- 
zuela). 720 (Abst.) 

Intrauterine and extrauterine pregnancy 
(Clarke), 332; (Banister), 725 
(Abst.) 

lithopedion developed from extrau- 
terine gestation in (Mathieu), 
297 

asphyxia of fetus at term due to true 
knot in cord (Mitchell), 342 

Inversion of uterus, chronic (Aranow). 
1041 

with repeated hemorrhages and re- 
placement by use of Aveling 
repositor (Quigley). 090 

Iontophoresis of choline compound, treat- 
ment of pelvic inflammation bv 
(Jacoby), 272 

Irradiation, effect of. on function of 
o\miT in young girls (Kaplan), 

low-dosage, therapeutic value of, of 
pituitarj' gland and ovaries in 
functional menstrual disorders 
and sterility (Mazer and Baer), 
1015 

Ischemia of gravid uterus, relation be- 
tween hydatid moles and pla- 
cental origin of eclampsia 
(Page). 291 

Items, American Board of Obstetrics and 
Gynecology, 181, 361, ,544, 728 
Congress on Obstetrics and Gvne- 
cology, 182, 1074 

Central Association of Obstetricians 
and Gynecologists. 181. 877 
poliomyelitis associated with preg- 
nancy, 1074 

Royal College of Obstetricians and 
Gynecologists, 728 

K 

Keene, Floyd Elwood, in memoriam, 1 

Kidney in eclampsia and other toxemias 
of pregnancy, morbid histologv 
of (Keller, Arnott and Ma- 
thews), 907 (Abst.) 

pyelitis in remaining, during preg- 
nancy, nephrectomy for uni- 
lateral tuberculosis followed bv 
(Pleshette). 1.54 


Labia minora, atrophy of. clinical signs 
of absence of folliculin (Mori- 
card), 353 (Abst.) 

Labor, abdominal, uterine and arterial 
pressures during, relationship 
between (Woodburj-, Hamilton 
and Torpin). 1005 (Abst.) 

analgesia and anesthesia in, 1003 
(Abst.) 

and after delivery, blood sugar changes 
in (DeCamp). 285 

blood sugar during (Ketteringham and 
Austin). l30 

cause of death in (Leidenius), 93 
(Abst.) 

estrogenic substance for inducing, use 
of (Gonnet, Bansillon and 
Bucher), 170 (Abst.) 

induction of, report of committee on 
8^3 

pain in, cause of (IVolf), 1003 (Abst.) 
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Ovulation and menstruation, inhibition 
of, by means of testosterone 
propionate (Zuckerman), .l.'iS 
(Abst,) 

failure of, clinical syndromes referable 
to (Novak), CO.I 

human, time of, studies relating- to 
(Lass, Smelser and Kurzrok), 
iiriO (Abst.) 

symptoms of (Hisao), ."iSO (Abst.) 

Oxytocics, intravenously injected, effect 
of calcium .upon uterine con- 
tractions and upon uterine I'e- 
sponse to (Danforth and Ivy), 
194 

P 

Pain in labor, cause of (Wolf), lO.'iS 
(Abst.) 

pelvic (Mussey), 729 
ureteral, relation of, to menstruation 
(Sears). (183 

Parametrial fixation for cure of prolapse 
and cystocele (Leventhal and 
Bo.shes), :)84 

Parovarian cyst, intraligamentous 
(Hutchinson). .'lOr) 

Patient and -vveather (Peterson). 594 (B. 
Rev. ) 

Pelvic inflammation, treatment of, by 
iontophoresis of choline com- 
pound (Jacoby). 272 
inflammatory disease, morbidity fol- 
lowing radical operations for 
(Drips and Day). 377 
ligaments, relaxation of. in pi-egnant 
monkeys (Hartman and Straus, 
Jr.), 498 

pain (Mussey), 729 

Pelvimetry, roentgen, routine, in (100 
prlmlparous white women con- 
secutively delivered at term 
(Thoms). 101 

Pentavalent arsenicals, inhibiting effect 
ofj_ upon trichomonas (Rakoff), 
205 

Pentothal sodium as hypnotic in ob- 
stetrics (MacPhail, Gray and 
Bourne). 1004 (Abst.) 

Pcrirectoanal mass, eutocia complicated 
by lymphopathia. and rectal 
stricture (Anderson). 501 

Peritoneoscopy, differential diagnosis of 
ectopic gestation by (Hope), 
723 (Abst.) 

Phantom, new obstetric (Mount), 507 

Physiology and anatomy, textbook of 
(Kimber, Gray and Stackpole), 
537 (B. Rev.) 

Pittsburgh Obstetrical Society, tran.sac- 
tions of, 352 

Pitultari', anterior, effect of progestin 
upon (Makepeace). 4.57 
endocrine functions of ovarj' and. ef- 
fects of hy s t e r e c t o m y on 
(iKrane), 173 (Abst.) 
gland, .531 (B. Rev.) 

irradiation of, ther.apcutlc value of 
low-dosage, and ovarie.s in 
functional menstrual disorders 
and sterility (Mazer and Baer), 
1015 

gonadotropic extracts for tre.atincnt of 
amenorrhe.a, menorrhagia and 
sterility (Campbell and Sevring- 
haus). 913 

lact,ation hormone of. action of, and 
its effect on ovatT and uterus 
(Engelhart), 35(1 (Abst.) 
lobe, anterior, effect of function, on 
narco.sis (Sasaki). 29 (Ab.st.) 

Pl.'iccnta, circumvallate, in utero (Dees- 
- Mattingly). 89(1 

fetal ve.«sels of. occurrence and sig- 
nificance of nucleated erythro- 
cytes in (Javert). ISl 
prern.ature .separ.ation of, eclampsia and 
(De Snoo), 991 (Abst.) 
previa, diagnosis of. cystography in 
(Prentiss and Tucker). 777 
increased Incidence of fet.al .abnor- 
malities in (Grccnhlll). G21 


Placenta, Cont’d 


progestin content of mature and im- 
mature human (Haffner), 175 

Placental blood, therapeutic value and 
conservability of (Plcinelli), 284 
(Ab.st.) 

Infarcts, behavior of basal metabolism 
in course of developing toxemia 
of pregnancy (Colvin and Bar- 
tholomew). .584 

origin of eclampsia, relation between 
hydatid moles, relative ische- 
mia of gravid uterus and 
(Page), 291 

transfer of .sulfanilamide (Barker). 115 
(Ab.st.) 

Podalic version and extraction, pitfalls 
of (Potter). 075 

Precocious puberty due to ovarian cyst 
in flve-year-old girl (Mengert), 
485 

following measles, encephalomyelitis 
and epidemic encephalitis (Ford 
and Guild). 543 (Ab.st.) 

Pre-eclampsia and eclampsia, do they 
cause permanent vascular renal 
pathologj'? (Dieckmann and 
Brown). 702 

treatment of, short wave therapy in 
(Emmrich). 910 (Abst.) 

Pre-eclamptic toxemia, progesterone in 
(Robson and Paterson), 910 
(Ab.st.) 

Pregnancies, successive, toxemia occur- 
ring in (Weinberg), 908 (Ab.st.) 

Pregnancy, abdominal (Reid), 720 (Ab.st.) 

and tuberculosis (Jameson), 340 (Edi- 


torial) 

blood pressure during (Nordlander). 
905 (Abst.) 

brain tumor complicating (Mann), 1051 
cervical (Bellei). 725 (Ab.st.) 
complicated by sickle cell anemia 
(Page and .Silton). 53 
with bilateral cystic ovaries (Hoff- 
mann), 341 

congenital transverse septum of vagina 
complicating (Davids), 329 
diabetes in (Shir). 1032 
ectopic, at term, retention of (vilalta). 


720 (Abst.) , . 

confirmation of. by hystero.salpingog- 
raphy (Bortini). 724 (Abst.) 
diagnosis of. uterine curettage as aid 
in (Slddall and Jarvis). 723 
(Abst.) 

full-time (Crichton). 727 (Ab.st.) 
repeated, simulating intestinal ob- 
struction (Martz). 725 (Abst.) 
ruptured, high pain and Icucocyto.si.s 
in (Mass6 and Laporte), 724 


(Ab.st.) 

effect of, and corpus luteum upon 
vesical muscle (Dangwortny 
and Brack), 121 

of fem.ale hormones and, upon ure- 
ters of lower animals as demon- 
strated by intravenous urog- 
raphy (Payne and Hodcs). 1024 
cxtrauterlne (PUtz), 723: (Lallcy). 727 
(Absts.) .... 

advanced (Patrick). 720 (Abst.) 
and intrauterine (Clarke). 332 
fetal heart during, unusual irregularity 
of (Burnham), 104 

intraligamentous, at term (vuzman, 
Gazitua and Valeuzucla). <20 
(Abst.) 

intrauterine and cxtrauterlne, lithope- 
dion developed from c’^trautc; 
rine gestation in (Mathieu). -9< 
simultaneous (B a n i s t e r). 
(Ab.st.) 

liver in. acute yellow atrophy 
(Baens and E s p i n o I a). 
(Ab.st.) 

multiple, )iiatci-nal and fetal expecta- 
tions with (Hirst). 034 
mvomectomy during (Reis and ,Siny- 
kin). 834 , „ 

ox'ariectomy during-, in rhesus monkey, 
non-effect of (Hartman). --Si 


72.1 

of 

903 
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Mind, troubled (Bluemel), 536 (B. Rev.) 
_Mongollsm (K'ehrer), 74 (Abst.) 
Moniliasis, vaginal treatment of, ■with 
silver plcrate (Shelanski and 
Kern). 101 

Monster, dicephalous (Reaves), 106 
Morbidity following radical operations 
for pelvic inflammatory disease 
(Drips and Day). 377 
Mortality, cesarean section, critique of 
factors involved In (Schu- 
mann) . 212 

neonatal, at Philadelphia Dylng-in Hos- 
pital (Tyson). 241 
statistics, birth and, 518 
Mucosa, cervical, human, physiology of 
CWollner), 542 (Abst.) 
oral, effect of hormonal treatment on 
gums and. of women (Ziskin), 
177 (Abst.) 

vaginal, action of folllculm on, of 
women (Cotte. Mileff and 
Meyer). 170 (Abst.) 
functional state of, following extir- 
pation of uterus and ovaries 
(Murray and Herrnberger), 211 
(Abst.) 

Muscle strips, uterine, suspended human, 
study of. in vitro (Adair and 
Haugen), 753 

vesical, effect of pregnancy and corpus 
luteum upon (Langworthy and 
Brack). 121 

Myomas, submucous, x-ray demonstra- 
tion of. by combined use of 
hippuran and CO 2 injection 
(Rubin). 75 

Myomectomy during pregnancy (Reis and 
Slnykin) , 834 

N 

Narcotic asphyxia in newborn (Hender- 
son), 521 (Editorial) 
Nasogenital relationship (Shelesnyak and 
Rosen), 145 (Abst.) 

Neonatal and fetal disease and death 

(Adair and Potter). 993 
mortality at Philadelphia Lying-in 
Hospital (Tyson). 241 
Nephrectomy for .unilateral tuberculosis 
followed by pyelitis in remain- 
ing kidney during pregnancy 

, (Pleshette). 154 

New York Obstetrical Society, transac- 
tions of. 520 

Newborn, asphyxia in, narcotic (Hender- 
son). 521 (Editorial) 
infant, infectious diarrhea of, manage- 
ment of Institutional outbreak 
of (Roddy, Forrester and Lan- 
dow). 1037 

O 

Obstetric analgesia, types of (Paton), 
1040 (Abst.) 

with new barbiturate (Emmert and 
Goldschmidt), 1005 (Abst.) 
and gynecologic pathology, essentials 
of (Douglass and Faulkner), 
520 (B. Rev.) 

anesthesia (Bonar and Blumenfeld), 
1063 (Abst.) 

maneuvers, one-handed clove hitch for 
(Clark). 107 

practice, rural, a generation ago. 1067 
(Correspondence) 

scopolamine in (Bell). 1064 (Abst.) 
record. Duluth (Moe), 871 
Obstetrical Society of Philadelphia, 

. transactions of, 352. 1001 
Obstetrics, acacia in, solutions of, use 
. of (Randall and Hunt), 819 
American, great pioneer in, William 
Shippen, Jr. (Thoms), 512 
and gynecology, 525 (B. Revs.) 
as united specialty (Titus), 545 
endocrinology (Dawson). 170 (Abst.) 
block of pudendal ner\'e in (Abrams), 

, , 1005 (Abst.) 

evipal soluble rectally applied in (Sieg- 
ler and Beris). 1004 (Abst.) 


Obstetrics, Cont'd 

pentothal sodium as hypnotic in (Mac- 
Phail, Gray and Bourne), 1004 
(Abst.) 

principles and practice of (DeLee), 527 
(B. Rev.) 

sulfanilamide in, and gynecology 
(Douglas), 522 

Occiput presentations, etiology of (Cal- 
kins). 018 

Opaque medium for uterosalpingography, 
new, nonirritating (McClellan, 
Titus. Tafel and Lory), 495 

Operation, Manchester (parametrial fixa- 
tion). for cure of prolapse and 
cystocele (L event hal and 
Boshes), 384 

radieal, for pelvic inflammatory dis- 
ease, morbidity following 
(Drips and Day), 377 
Sturmdorf, modified, for vesicovaginal 
fistula (Koplowitz). 1045 

Osier's principles and practice of medi- 
cine (Christian), 538 (B. Rev.) 

Ovarian autotransplantation, excretion 
of gonadotropic hormone in 
urine of women after (Hei- 
berg). 174 (Abst.) 

bronchial asthma (Pasztor), 355. (Abst.) 
cysts, drainage of, instrument for safe 
(Voegelin), 1053 

precocious puberty due to an, in 
five-j'ear-old girl (Mengert) , 
485 

dysfunctions and cancer of uterus, 
studies on endometrium in as- 
sociation with normal men- 
strual cycle with (Herrell), 
559 

dysgerminoma (Seegar), 928 (Abst.) 
tumors, hormone content of (Lepper, 
Pratt, Pratt and Vaux), 300 
(Abst.) 

lipoid content in certain, variations 
of (Greenblatt, Greenhill and 
Brown), 929 

Ovariectomy during pregnancy in rhesus 
monkey, non-efiect of (Hart- 
man). 287 

Ovaries, bilateral cystic, pregnancj’" com- 
plicated with (Hoffmann), 341 
hormonal activity of, infiuence of, up- 
on character of tubal contrac- 
tions as determined by uterine 
insufflation (Rubin), 394 
infantile, effect of male sex hormone 
on (Groher), 358 (Abst.) 
irradiation of pituitaiw gland and, 
therapeutic value of low-dos- 
age, in functional menstrual 
disorders and sterility (Mazer 
and Baer), 1015 

Ovary, Brenner tumors of (Dockerty and 
MacCarty). 703 

dermoid cyst of, with perforation of 
urinary bladder and of sigmoid 
(Carter. Thomas and Pearse), 
148 

effect of irradiation on function of, in 
young girls (Kaplan), 158 
endocrine functions of, effects of hys- 
terectomy on, and pituitary in 
mature woman (Krane), 173 
(Abst.) 

follicular development in, of women 
stimulated by injections of 
mitosine (Morlcard and Saul- 
nier), 172 (Abst.) 

granulosa cell tumor of, estrogenic 
hormone in urine and tumor of 
patient with (Palmer), 492 
implantation of, in uterine cornu 
(Sturgis), 1048 

responses of human, to gonadotropic 
principles (Hamblen and Ross), 
172 (Abst.) 

tumor of, masculinizing, hormonal 
studies in (Glaser and Haem- 
pel), 300 (Abst.) 
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Rupture of membranes, in prophylactic 
treatment of eclampsia (Stro- 
ganoff and Davidovitch), 909 
(Abst.) 

of urinary bladder complicating early 
pregnancy (Langman), 489 
of uterine scar, ante-partum, following 
low flap cesarean section (Gep- 
fert), 466 

S 

Salpingitis, tuberculous, tubal pregnancy 
■with (Stevenson and Wharton), 
303 

Scars, cervical dystocia due to, from deep 
cauterization (Jordan), 1052 
laparotomy, endometriosis in (Briscoe), 
114 

uterine, rupture of, ante-partum, follow- 
ing low flap cesarean section 
(Gepfert), 466 

Schiller test after menopause (Palmer), 
353 (Abst.) 

Scopolamine in obstetric practice, experi- 
ence with (Bell), 1064 (Abst.) 

Season of birth (Huntington), 629 (B. 

Rev.) 

Secretory activity of mammary glands, 
stimuli which Influence (Repet- 
ti), 451 (Abst.) 

Septum of vagina, congenital transverse. 

complicating pregnancy 
(Davids), 329 

Sex censors, challenge to (Schroeder), 
631 (B. Rev.) 

glands (Dodds), 170 (Abst.) 
hormones, effect of estrogenic and other, 
on response of rat to vasopres- 
sin (Byrom), 175 (Abst.) 

male, feminizing action of (Krlss), 
360 (Abst.) 

percutaneous action of (Ito, Hajazu 
and Kon), 178 (Abst.) 
of child, influence of, on origin of preg- 
nancy toxicosis (Guthmann and 
Hildebrandt), 905 (Abst) 

Sexual hormone (Oppenauer and Des- 
sau), 532 (B. Rev.) 

bisexual properties and cooperative 
activity of, and their effects on 
females (Korenchevshy), 358 
(Abst) 

excreted through sweat glands, are 
the (Kosakae, Okamoto and 
Kosuge) ? 174 (Abst.) 

Sexuality, adrenal cortex and (Neuman), 
173 (Abst) 

Sbippen, William, Jr. (Thoms), 512 

Short wave therapy in treatment of pre- 
eclampsia and eclampsia (Emm- 
rich), 910 (Abst.) 
to hypophysis in metrorrhagia 
(Bertolotto), 1040 (Abst) 

Sickle cell anemia, pregnancy complicated 
by (Page and Silton), 53 

Sigmoid, perforation of urinary bladder 
and of, dermoid cyst of ovary 
with (Carter, Thomas and 
Pearsc), 148 

Silver picrate, treatment of vaginal 
moniliasis with (Shelanski and 
Kern), 161 

Skeneitls and bartholinitis due to tricho- 
monas vaginalis (Shelanski and 
Savitz), 294 

Sklodan acacia, uterosalpingography 
with (Heilman, Jonas and 
Rosen), 107 

Society transactions, .Imerlcan Associa- 
tion of obstetricians, Gynecol- 
ogists and Abdominal Surgeons, 
722 

Brooklyn Gynecological Society, 1052 


Society transactions, Cont’d 

Central Association of Obstetricians 
and Gynecologists, 901 
Chicago Gynecological Society, 520, 
1061 

New York Obstetrical Society, 520 
Obstetrical Society of Philadelphia, 
352, 1061 

Pittsburgh Obstetrical Society, 352 
Washin^on Gynecological Society, 

352 

Spinal anesthesia (Maxson), 533 (B. 

Rev.) 

Sterility, effect of alkaline vaginal douche 
on Huhner test and (Singleton 
and Hunter), 856 

etiologic factors in (Kotz and Parker), 
233 

irradiation of pituitary gland and 
ovaries In functional menstrual 
disorders and, therapeutic value 
of low-dosage (Mazer and 
Baer), 1015 

pituitary gonadotropic extracts for 
treatment of (Campbell and 
Sevringhaus), 913 

Sterilization, puerperal (Adair and 
Brown), 472 

Stillbirths, new standard certificate of, 
information concerning new 
standard certificate of live 
births and, 1059 

Stoeckel’s Handbuch der Gynaekologie, 
525 (B. Rev.) 

Stricture of ureter, dysmenorrhea of 
(Leung), 543 (Abst.) 

rectal, eutocia complicated by lympho- 
pathia venerea, perirectoanal 
mass and (Anderson), bOl 

Stump, cervical, retained (Henriksen), 
452 

Sturmdorf operation, modified, for vesico- 
vaginal flistula (ICoplowitz), 
1045 

Sugar, blood, changes in labor and after 
delivery (DeCamp), 285 
during labor (Ketteringham and 
Austin), 136 

Sulfanilamide in obstetrics and gynecol- 
ogj' (Douglas), 522 

placental transfer of (Barker), 115 
(Abst.) 

Superfetation in uterus didelphys 
(Soifer), 718 

Supravaginal hysterectomy, benign tu- 
mors of cervical stump follow- 
ing (Hyams), 690 

urologic complications following com- 
plete and (Murphy), 201 

Surgery, 533 (B. Rev.) 

gimecologlc, ureteral injuries in (Leven- 
thal, Shapiro and Platt), 797 

Sympathectomy, bilateral, successful 
termination of pregnancy fol- 
lowing (Melick), 334 

T 

Test for gonorrhea, complement fixation, 
evaluation of (Jacoby, Wi.shen- 
grad and Koopman), 488 
(Abst.) 

gonadotropic hormone, daily, during 50 
complete menstrual cycles 
(D' Amour, Funk and Liver- 
man), 940 

hlppuric acid excretion test In preg- 
nancy (Hlrsheimer and Mil- 
ler), 363 

Huhner, effect of alkaline vaginal 
douche on, and sterility {Single- 
ton and Hunter), 85C 

Schiller, after menopause (Palmer), 

353 (AbsL) 
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Pregnancy, Cont’d 

pyelitis complicating, nsc of blood 
transfusions in treatment of 
(Douglass and Laughlin), 282 
in remaining kidney during, nephrec- 
tomy for unilateral tuberculosis 
followed by (Plesliette), 1.54 
reactions, secondary, in chorioepithe- 
lioma of male (Friedlander and 
Moses). SOI (Abst.) 

rupture of urinary bladder comidicat- 
ing early (Langman). 4811 
termination of. successful, following 
b i 1 a t e J’ a 1 sympathectomy 
(Melick). 334 

test in. hippuric acid excretion 
(Hirsheimer and Miller). 303 
toxemias of. 902 (Absts.) 

cause of. urinary back pressure as 
(Hayes). 904 (Abst.) 
etiology of (Strauss). 905 (Abst.) 
eye changes and residual hyperten- 
sion in (Fan), 905 (Abst.) 
iiormone factors in (Tayloi'. Jr. and 
Scadron). 903 

late, endocrine b a c k g i' o u n d of 
(Shute). 904 (Abst.) 
nonconvulsive (Reid and Teel). SSC 
pathology of (Z i m m c i’ m a n and 
Peters). 907 (Abst.) 
treatment and prognosis of (Black). 
90S (Abst.) 

toxic hypei’tensive syndrome of, man- 
.'’gement of (Mussey and Mun- 
dell). 30 

toxicoses and tumors (Von Bud), 907 
(Abst.) 

origin of. influence of sex of child 
on (Guthmann and H i 1 d e- 
brandt). 905 (Abst.) 
tubal (te Groen), 723: (Ormazabal), 
720 (Absts.) 

bilateral (Mcllrath). 723 (Abst.) 

simultaneous (Flshback), 1033 
etiology, symptomatology and treat- 
ment of (Holtz). 727 (Abst.) 
with tuberculous salpingitis (Steven- 
son and Wharton), 303 
tuberculosis In. collapse therapy for 
(Seeley, Slddall and Balzer), 
741 

vomiting of, treated by duodenal tube 
with biliarj' drainage (Trillat 
and Bernay), 902 (Abst.) 
treatment of, rectal instillation of 
patient’ s own urine in 
(Fischer). 902 (Abst.) 
with leucemia ((jrier and Richter), 412 

Pregnandiol glucuronidate, sodium, uri- 
nary excretion of. in human 
menstrual cycle (Venning and 
Browne). 174 (Abst.) 
studies on (Wilson. Randall and 
Osterberg) , 59 

Prehypophysis and lacteal secretion 
(Dott). 350 (Abst.) 

Premature babies, carrier for, simple 
and inexpensive (McKellar), 
343 

oral administration of estrin to (Pot- 
ter). 355 (Abst.) 

separation of placenta and eclampsia 
(De Snoo). 904 (Abst.) 

Presentations, breech, and prophylactic 
external cephalic version 
(Siegel and McNally). 80 
occiput, etiology of (Calkins), 018 

Progesterone and male genital tract 
(Fels), 301 (Abst.) 

in pre-eclamptic toxemia (Robson and 
Paterson), 910 (Abst.) 

Progestin and estrih in secondary amen- 
orrhea (Davidson), 171 (Abst.) 
content of mature and immature hu- 
man placentas (Haffner), 175 
(Abst.) 

eitect of, upon anterior pituitary 
_ (Makepeace). 457 

Prolactin, its effect on secretion of wom- 
an’s milk (Ross). 357 (Abst.) 


Prolan and estrogens, quantitative ab- 
normalities of, in blood and 
urine in toxemias of pregnancy 
(Taylor, Jr. and Scadron), 963 

Prolapse and cystocele, Mancliester (par- 
ametria! fixation) operation for 
cure of (Leventhal and Boshes), 
384 

Pruritus vuivae, local therapy of (Mig- 
liavacca), 178 (Abst.) 
in menopause, hormonal treatment of 
(Wetterwald), 178 (Abst.) 
treatment of (Klaften), 160 (Abst.) 
by alcohol injections (Wilson), 351 
(.A-bst.) 

Pseudomenstruation in human female 
(Mazer, Israel and Kacher), 
540 (Abst.) 

Puberty, precocious, due to ovarian cyst 
in flve-year-old girl (Mengert), 
485 

following measles, encephalomyelitis 
and epidemic encephalitis (Ford 
and Guild), 543 (Abst.) 

Pudendal nerve, block of, in obstetrics 
(Abrams), 1065 (Abst.) 

Puerperal hemorrhage in chimpanzees 
(Elder), 327 

sterilization (Adair and Brown), 472 

Puerperium, urinary infections in, treat- 
_ ment of (Cuthbert), 223 (Abst.) 

Pyelitis complicating pregnancy, use of 
blood transfusions in treatment 
of (Douglass and Laughlin), 
282 

in remaining kidney during pregnancy, 
nephrectomy for unilateral 
tuberculosis followed by (Plesh- 
ette), 154 


Q 

Quinine-calcium, effect of, on uterine mo- 
tility (Johnson), 94 

R 

Rectal instillation of patient’s own urine 
in treatment of vomiting of 
pregnancy (Fischer), 902 
(Abst.) 

stricture, eutocia complicated by 
lymphopathia venerea and peri- 
rectoanal mass (Anderson), 501 

Relaxation of pelvic ligaments in preg- 
nant monkeys (Hartman and 
Straus, Jr.), 498 

Renal and vascular disease, chronic, re- 
lationship of nonconvulsive 
pregnancy toxemias to (Reid 
and Teel), 886 

pathology, vasculai;, do eclampsia and 
pre-eclampsia cause permanent 
_ (Dieckmann and Brown) ? 762 

Repositor, Aveling, replacement by use 
of. inversion of uterus with re- 
peated hemorrhages and (Quig- 
ley ) , 696 

Respiration, adventures in (Henderson) 
437 (B. Rev.) 

Retinal examinations (Mussey and Alun- 
dell), 30 

behavior of basal metabolism in 
course of developing toxemia of 
pregnancy (Colvin and Bar- 
tholomew), 584 

Retrodisplacements of post-partum uterus 
(Moses), 447 

Retroperitoneal cystic lymphangioma 
(Ingraham and Nelson), 251 

Review of new books, 525 

Reviews and abstracts, department of 
170, 353. 539, 723. 902, 1063 ’ 

Roentgen pelvimetry, routine, in 600 
primiparous white women con- 
secutively delivered at term 
(Thoms), 101 

Roentgenologj-, clinical, of digestive tract 
(Feldman), 538 (B. Rev.) 

Royal College of Obstetricians and Gyne- 
cologists, 728 (Item) 
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Urography, intravenous, effect o£’ female 
• • • •hormones- and of ■ pregnancy 

upon ureters of lower animals 
as demonstrated by (Payne and 
■ 'Hodes),-1024- ■ ' 

Urologic complications following .com- 
plete and supravaginal hyster- 
ectomy (Murphy), 201 
Uterine, abdominal and arterial' pres- 

sures during labor, relationship 

. between (Woodbury, - Hamilton 
and Torpin), 1005 •. (Abst.) 

, cervix, chanci'es of. (Simon), 510 
' (Abst.) 

contractions, effect ,of , calcium upon, 
and upon utei-ine response to 
intravenously, injected oxytoclcs 
.(Danforth and Ivy),' 194 
cornui Implantation of ovary 'in (Stur- 
gis), 1048 ■ ‘ 

curettage -as aid- in diagnosis of ectopic 
pregnancy' (Siddall arid Jai-vis), 

■ 723 (Abst.) 

llbrofnyoma, rupture of superficial vein 
of, m a ‘s s i V e intraperitoneal 

■ • hemo'Trhage resulting ' f r o m 

( Shelf o). 1049 . 

hormone functions, reflections on 
(Je'anneny, Hirtz and Merveille), 
175 (Abst'.) 

insufllation'. influence of hormonal ac- 
tivity .of ovaries upon' charac- 
ter of tubal contractions as de- 
termined by (Rubin). 394 
motility', ' effect of quinine-calcium, on 
. . (Johnson). 94. 
muscle strips, suspended human, study 
of, in vitro (Adair ' and 
Haugen). 753 

scar, injpture of, ante-partum, follow- 
ing "low flap cesarean section 
(Gepfert), 4CG 

tube, physiology ■ and pharmacody- 
namics of (Celia and Geor- 
gescu).'153 (Abst.) 

■ tuberculous disease of, positive Asch- 
heim-Zondek reaction in 
(Latzka), .940 (Abst.) , 
Uteroplacental apoplexy (McComb), 330 
Uterosalpingograpliy, cervical applica- 
tors for tubal insufflation and, 
new types of (Colvin), 108 
opaque medium for. now and nonirri- 
tating (McClellan, Titus. Tafel 
and Lory) , 495 

with skiodan acacia (Heilman, Jonas 
and Rosen); 107 

Uterotubal insufflation (Rubin test), role 
of uterus in production of 
manometrlc fluctuations during 
(Wimpfheimer and Feresten), 
405 

Uterus, benign and malignant conditions 
of, position of total hysterec- 
tomy in treatment of (Coun- 
soller). 217 

cancer of, endometrium in association 
with normal menstrual cycle 
with ovarian dysfunctions and. 
studies on (Herrell), 559 
didelphys. superfetation in (Soifer), 718 
gravid, ischemia of. relation between 
hydatid moles and placental 
origin of eclampsia (Page), 291 
Inversion of. chronic (Ar<anow), 1041 
with repeated hemorrhages and re- 
placement by use of Aveling 
repositor (Qulglej-). 090 
retrodlsplacements o f. post-partum 
(Moses), 447 

role of, in production of manomctric 
fluctuations during utero-tubal 
insufflation (R ubln test) 
(Wlmpflieimer and Feresten), 
405 


Vaccindtherapy- in rrietrorrliagic adnexitis 
(Daniel and Goldenberg-Bay- 
‘ ler), 344 -(Abst.) 

Vagina, congenital ■' transverse septum 
of, complicating pregnancy 
(Davids), 329 

human, bacterial ^content of. effect of 
estrogenic hormone on H-ion 
concentration and. with special 

• ' reference, to DSderleln bacillus 

(Weinstein- and Howard), 098 
ulcer of, primary, treatment of, after 
- menopause with '£ o,l l.i c u l i n 
(Kreis), 105 (Abst.) 

Vaginal douche, alkaline, effect of. on 
Huhner'test and sterility (Sin- 
gleton and Hunter). 850 
moniliasis, ' treatment of. with silver 
picrate (Shelanski and Kern), 
101 

mucosa, action of folliculin on, of 
w'omen (C o 1 1 e. Mlleff and 
Meyer). 170 (Abst.) 

functional state of, following extir- 
pation of uterus and ovaries 
(Murray and Herrnberger). 211 
(Abst.) 

Vascular and renal disease, chronic, re- 
lationship of ' nonconvulsive 
pregnancy toxemias to (Reid 
and Teel). 880 

renal pathology, do eclampsia and pre- 
eclampsia ca use permanent? 
(Dieckmann and Brown), 702 

Version, cephalic, prophylactic external, 
breech presentations and 
(Siegel and McNally), 80 
podalic, and extraction, pitfalls of 
(Potter), 075 

Vesical muscle, effect of pregnancy and 
corpus luteum upon (Lang- 
worthy and Brack), 121 

Vesicovaginal fistula after complete- ab- 
dominal hysterectomy (Ald- 
ridge). 985 

Sturmdorf operation for, modified 
(Koplowltz). 1045 

Vitamins and their clinical applications 
(Stepp, Kuehnau and 
Schroeder), 533 (B. Rev.) 

A B C of (Gregory), 532 (B. Re%'.) 

B for toxemia gravidarum (Yasunami), 
910 (Abst.) 

Vomiting of pregnancy treated by duo- 
denal tube with biliary drain- 
age (Trillat and Bernay), 902 
(A'bst.) 

treatment of. rectal instillation of 
patient’s own urine in 
(Fischer), 002 (Abst.) 

Vulva, melanoma of. primary malignant 
(Johnson), 310 

Vulvar disturbances, treatment of post- 
menopausal trophic (B6cl6re), 
353 (Abst.) 

Vulvovaginitis, gonococcus, in young 
girls and its treatment (Mar- 
cel), 315 (Abst.) 

gonorrheal, honnone treatment of, in 
children (Wilde and Wolf), 170 
(Abst.) 

W 

Washington Gynecological Society, trans- 
actions of. 352 

Weather, patient and (Peterson), 534 (B. 
Rev.) 

Weight changes during and after preg- 
nancy with reference to diag- 
nosis of pregnancy (Mcllroy 
and Rodway), 900 (Abst.) 

X 

X-ray demon.str,ation of submucous 
myomas by combined use of 
hippuran and COj injection 
(Rubin). 75 
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Testosterone, action of, menstruation in- 
hibiting (Hartman), 359 
(Abst.) 

pi’opionate, action of, on female (Foss), 
359 (Abst.) 

inhibition of menstruation and ovula- 
tion by means of (Zuckerman), 
358 (Abst.) 

uses of, in gynecology (Douay), 359 
(Abst.) 

in treatment of dysmenorrhea 
(Rubinstein and Abarbanel), 
709 

Theca cell tumors (Hammar), 276 
(Abst.) 

Theelin, inhibition of Freidman test by 
large doses of (Costa and 
Cantiio), 173 (Abst.) 

Thrombophlebitis, prevention and treat- 
ment of postoperative (Bai’ker 
and Counseller), 644 

Toxemia, diagnosis of, welglit clianges 
during and after pregnancy with 
reference to (Mcllroy and Rod- 
way), 906 (Abst.) 

eclamptogenic, management of (Falls), 
910 (Abst.) 

gravidarum, vitamin B for (Yasunami), 
910 (Abst.) 

occurring in successive pregnancies 
(Weinberg), 908 (Abst.) 
of pregnancy, 902 (Absts.) 

behavior of basal metabolism in 
course of developing (Colvin 
and Bartholomew), 584 
cause of, urinary back pressure as 
(Hayes), 904 (Abst.) 
etiology of (Strauss), 905 (Abst.) 
eye changes and residual hypertension 
in (Fan), 905 (Abst.) 
hormone factors in (Taylor, Jr., and 
Scadrdn), 963 

late, endocrine background of (Shute), 

904 (Abst.) 

nonconvulsive (Reid and Teel), 886 
pathology of (Zimmerman and 
Peters), 907 (Abst.) 
treatment and prognosis of (Black), 
908 (Abst.) 

pre-eclamptic, progesterone in (Robson 
and Paterson), 910 (Abst.) 
Toxicoses, pregnancy, and tumors (Von 
Bud), 907 (Abst.) 

origin of, influence of sex of child on 
(Guthmann and Hildebrandt), 

905 (Abst.) 

Transfusions, blood, use of. in treatment 
of pyelitis complicating preg- 
nancy (Douglass and Laugh- 
lin), 282 

Trichomonas, inhibiting effect of penta- 
valent arsenicals upon (Rakoff), 
265 

vaginalis, bartholinitis and skeneitis 
due to (Shelanski and Savitz), 
294 

Tubal contractions, influence of hormonal 
activity of ovaries upon char- 
acter of, as determined by uter- 
ine insufflation (Rubin), 394 
insufflation, cervical applicators for, 
new types of, and uterosalpin- 
gography (Colvin), 168 
Insufflator, automatic transuterine 
(Bloom), 1055 

pregnancy (te Groen), 725 : (Ormaza- 
bal), 726 (Absts.) 
bilateral (Mcllrath), 725 (Abst.) 

simultaneous (Fishback), 1035 
etiology, symptomatology and treat- 
ment of (Holtz), 727 (Abst.) 
with tuberculous salpingitis (Steven- 
son and Wharton), 303 
Tuberculosis, adnexal (Held), 1057 
(Abst.) 

and pregnancy (Jameson), 346 (Edi- 
torial) 


Tunerculosis, Cont’d 
in pre^ancy, collapse therapy for 
(Seeley, Siddall and Balzer), 
741 

of cervix (Fischer and Held), 339 
unilateral, nephrectomy for, followed by 
pyelitis in remaining kidney 
during pregnancy (Pleshette), 
154 

Tuberculous salpingitis, tubal pregnancy 
with (Stevenson and Wharton), 
303 

Tumors and pregnancy toxicoses (Von 
Bud), 907 (Abst.) 

benign, of cervical stump following 
supravaginal hysterectomy 
(Hyams), 69.0 

brain, complicating pregnancy (Mann), 
1051 

Brenner, of ovary (Dockerty and Mac- 
Carty), 703 

estrogenic hormone in urine and, of pa- 
tient with granulosa cell tumor 
of ovary (Palmer), 492 
granulosa cell (Dockerty and Mac- 
Car ty), 425 

of ovary, estrogenic hormone in 
urine and tumor of patient with 
(Palmer), 492 

lutein cell, so-called (Saphir), 1008 
masculinizing, of ovary, hormonal stud- 
ies in (Glaser and Haempel), 
360 (Abst.) 

ovarian, hormone content of (Lepper, 
Pratt, Pratt and Vaux), 360 
(Abst.) 

lipoid content in, variations of 
(Greenblatt, Greenhlll and 
Brown), 929 

theca cell (Hammar), 276 (Abst.) 

U 

Umbilical cord clamp (Wliite), 345 

Umbilicus, endometriosis of (Berman), 
503 

Unborn, biography of (Gilbert), 530 (B. 
'Rev.) 

Ureter, stricture of, dysmenorrhea due to 
(Leung), 543 (Abst.) 

Ureteral injuries in gynecologic surgery 
(Leventhal, Shapiro and Platt), 
797 

pain, relation of, to menstruation 
(Sears), 685 

Ureters, effect of female hormones and of 
pregnancy upon, of lower ani- 
mals as demonstrated by intra- 
venous urography (Payne and 
Hodes), 1024 

Uric acid metabolism in eclampsia (Cad- 
den and Stander), 37 

Urinarj’’ back pressure as cause of tox- 
emia of pregnancy (Hayes), 904 
(Abst.) 

bladder, perforation of, and of sigmoid, 
dermoid cyst of ovary with 
(Carter, Thomas and Pearse), 
148 

rupture of, complicating early preg- 
nancy (Langman), 489 
excretion of sodium pregnandiol glu- 
Icuronidate in human menstruat 
cycle (Venning and Browne), 
174 (Abst.) 

Infections in puerperium, treatment of 
(Cuthbert), 223 (Abst.) 

Urine, estrogenic hormone in, and tumor 
.of patient with granulosa cell 
tumor of ovary (Palmer), 492 
hormones contained in, action of, of 
pregnant women upon mammary 
glands of animals (Romaniello). 
356 (Abst) 
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local irritant reaction. Microscopic examination of rabbit uteri, tubes, 
and peritoneal tissue reveals that the above mixture produces an 
insignificant inflammatory reaction that lias completely healed after 
twenty -four hours. 

This accumulated experience has led to the acceptance of certain 
basic facts. As a result of all this the following rules should be under- 
stood and adhered to in the performance of uterosalpingography: 

1. All preliminary gynecologic studies .should he completed before uterosalpingog- 
raphy is attempted. 

2. This procedure should be done about a week after the patient finishes licr 
menstrual period; as at this time the utei'us and tubes are in a quiescent state, and 
less subject to spasmodic contractions. At this time there is little danger of disturb- 
ing a possible early pregnancy. 

3. The procedure must not be done in the ’presence of: (a) an acute or sub- 
acute infection of the genital tract, real or .suspected; (b) bloody or purulent cervical 
discharge; (c) temperature, due to any cause. 

4. Qualities of the radio-opaque medium: (a) Tiie radio-opaque fluid must be 
liquid enough for easj- injection and yet sufiicientlj' viscid not to escape too quirJdy 
after being injected, (b) Tlie fluid mu.st not cau.se injury nor irritation to tlie 
patient’s tissues, (c) The fluid must not cause excessive discomfort, pain, or unto- 
ward reaction, (d) The fluid .should be easily and quickly absorbed into the circula- 
tion, and when so absorbed, cause no toxic symptoms or reaction, (e) The 
I'adiograph must be clear and brilliant enough to make interpretation of the 
gynecologic pathology satisfactory. 

5. When the x-rays are studied, it must be remembered that the lumen of the 
tubes does not become distended if the outer end is open, for this permits leakage 
of the opaque medium into the peritoneal cavity. If the tubes are closed, the 
solution fills the uterotubal cavitj- proximal to the point of block and usually 
gives a clear-cut rounded outline. Abnormalities in the uterine cavity arc marked 
by dilTcrences from the normal triangular-.shapcd uterine cavity. 

The te.st is not meant to supplant tlie Rubin test (gas insufflation) 
but to .supplement it and thus add additional information. 

After some experimentation and modification, the following is the 
technique that we found to be most satisfactory with this .skiodan- 
acaeia solution. 


TECHNIQUE 


Hospitalization is not required, and no anesthesia is needed. Very nervous or 
apprehensive jiatients may be given morphine .mlpliate gr. h; before starting. The 
patient void.s just before the i)roc:edure is carried out. 

Instruments used :irc: vaginal speculum, cervical tenaculum, uterine sound, 
20 c.c. Luer .syringe, and a uterine cannula tliat fits the .syringe and has a rubber 
guard that prevent.^ e.^cape of the fluid through the cervix. 

The patient is placed in the lithotomy jiosition on a genitourinary roentgen table. 
The vulva is scrubbed with soaji and water and flushed witli sterile water; the 
vaginal speculum is inserted, and the cervix is grasped with the tenaculum and 
pulled down. The cervix and vagina are swabbed with an aqueous antiseptic. The 
uterine sound is inserted to determine the depth and direction of the uterus, and 
also to nuikc the entrance of the uterine minnula easier. The uterine cannula is 
inserted for a distance of 2 or 3 cm, up to the rubber guard, making a tight tit. 
The speculum iiuiy be left in .-itu but is better withdrawn. The skiodan-acacia 
solution warmed to room temjterature, is withdrawn into the 20 c.c. syringe and in- 
jected into the uterine cavity through the uterine cannula with .^low, gentle, steaoj 
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Table I. Eepoet of Cases 



AGE 

CLINICAL diagnosis 

X-RAY findings 

1 

24 

Normal post partum 

Normal uterus; tubes patent 

2 

28 

Normal post partum 

Normal uterus; tubes patent 

3 

26 

Normal post partum 

Normal uterus; tubes patent 

4 

36 

Normal post partum 

Normal uterus; tubes patent 

5 

26 

Normal post partum 

Normal uterus; tubes patent 

6 

28 

Normal post partum 

Normal uterus; tubes patent 

7 

35 

Left tubo-ovarian mass 

Both tubes distended; closed 

S 

47 

Fibroid uterus (submucous) 

Normal uterus; tubes patent 

9 

34 ■ 

Postoperative salpingectomy 

Normal uterus; tubes closed 

10 

24 

Postpuerperal parametritis 

Normal uterus; tubes closed 

11 

26 

Chronic pelvic inflammatory dis- 
ease 

Normal uterus; tubes closed 

12 

31 

Primary sterility 

Normal uterus; tubes closed 

13 

36 

Fibroid uterus 

Large uterus; right tube closed 

14 

29 

Secondary sterility 

Normal uterus; tubes closed 

15 

26 

Right oophorectomy, left salpin- 
gectomy 

Normal uterus; proximal 2 cm. right 
tube open 

If) 

36 

Secondary sterility 

Normal uterus; right tube long and 
narrow; left tube closed 

17 

24 

Left ectopic pregnancy 

Normal uterus; right tube patent 
Proximal 2 cm. of left tube patent 

18 

35 

Bilateral tubo-ovarian disease 

Normal uterus; tubes closed 

19 

35 

Right ovarian cyst 

Normal uterus; long narrow right 
tube; normal left tube 

20 

31 

Fibroid uterus 

Normal uterus; tubes patent 

21 

32 

Right oophorectomy 

Normal uterus; left tube patent 
Proximal 1 cm, right tube patent 

22 

36 

? Fibroid uterus 

Incomplete filling of uterus; tubes 
closed 

Normal uterus; long narrow left 
tube; right tube patent 

23 

16 ^ 

1 

Left ovarian cyst 

24 

22 

Pelvic endometriosis 

Normal uterus; tubes patent 


SUMMARY AND CONCLUSIONS 

1. Twenty-four* cases are presented where radio-opaque aqueous 
solution of skiodan-acacia (Wintlirop) was used for uterosalpingog- 
raphy. 

2. In none of the 24 cases were there any untoward I’esults or 
complications, 

3. All cases sliowed complete absorption of the solution within 
thirty to fifty minutes, 

4. The roentgenograms obtained were . sufficiently clear for satis- 
factory interpretation. 

5. Refinement in x-i’ay technique should give even clearer shadows. 

6. This new radio-opaque aqueous solution of skiodan-acacia is 
I'ceommended for further study as to its use in uterosalpingogi’aphy. 


REFERENCES 

Ucuscr: Clinical Value of Hyslerosalpingographj', address before Third PaiJ' 
American Scientific Congre.ss 1924, Tiivs, Tafcl, McClellan, and Messer: An, • • 
Oii.ST. & Gi'XEC. 33: IG-l, 19.37. Jarcho: Gjiiecological Ilocntgenologj', I'icw Von., 
19.31, Paul B. Iloeber, Inc. Curtis: Obstetrics and Gynecology, Philadelphin, l.--^, 
tv. B. .Saunders Co, Hellvum: An, .1. Oust. & Gy.vrc. 25: 1.02, 1933. 

•Four ca.ses are from the Gynecolopfcal Sendee of Dr. Edv/nrd Davln at the Lincoln 
Hospital. 
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pressure. It has been noted that when 5 or 6 c.c. of the solution has been introduced, 
the patient will complain of some sui>rapubic cramidihe pains; after several seconds, 
an attempt is made to gently inject some more solution, and as soon as a definite 
resistance is felt to the plunger, it may be assumed that the uterine cavity and 
tubes are well filled. At this point, the first x-ray exposure is made; following this 
picture, and after waiting for three minutes, it will be found that another 5 c.c. of 
the solution can be injected, and five minutes after the first film was taken, a second 
picture is made. 

All patients complained of more severe cramps when the skiodan was apparently 
entering the peritoneal cavity, but this pain was never extreme, nor did it last 
long. Experience will soon teach one the right amount of pressure to use to obtain 
the optimum result, without causing injury to closed tubes. It is obrdous that the 
second x-ray iricture is invaluable in confirming tubal patency, tubal pathology, or 
extratubal masses. 

After the second film is taken, the sjwinge and cannula are withdrawn. Some 
of the skiodan will leak back into the vagina, but enough is retained to give several 
additional pictures. 

Pictures taken thirty to fifty minutes after the injection of the solution show that 
all of it has alread}' Ireen absorbed and none remains in the peritoneal cavity to 
become encapsulated or cause further peritoneal irritation. 

We present 24 cases selected at random but within the rules men- 
tioned above. 

The first six cases may be considered normal controls and in these 
the uteri were normal in contour, the tubes were patent, and the solu- 
tion was absorbed rapidly, and no evidence of toxic action was noted. 

Cases 10, 11, and IS were patients with quiescent pelvic inflammatory disease. 
There was no flare-up of the infection following the use of the skiodan solution. 
The films showed closed tubes, normal uteri, and the medium was equally rapidly 
absorbed. 

In Cases 16 to 19, we were fortunate in having lipiodal x-ray pictures to com- 
pare with the ones we took. Although the lipiodal pictures are somewhat more 
brilliant, it may be seen that the skiodan shadows are intense enough for an adequate 
interpretation. Improvement of the x-ray technique with skiodan will help to im- 
prove the intensity of the skiodan shadows. 

We bad hoped, in doing uterosalpingograms with the skiodan solu- 
tion, that the kidneys might be visualized at the same time. Although 
several of the pictures suggest a somewhat better visualization of the 
kidneys than the ordinary flat plate, we must, however, confess our 
disappointment in the use of skiodan for this purpose, and feel that 
in these amounts and bj'' this method there is insufficient concentration 
of the skiodan in the genitourinaiy tract to give wortliAvhile shadows. 

Patient in Case 20 complained of a slight transient urticaria developing several 
hours after the injection. 

Patient in Case 7 complained of a mild general itch, which also lasted for several 
hours after the injection. 

Both of these manifestations might have been due to sensitivity to acacia. 

In the entire group, representing a wide variety of gynecologic con- 
ditions, we have experienced no complications of serious import. We 
feel justified on the basis of our satisfactory results, in recommending 
the use of skiodan-acacia solution for uterosalpingography with the 
technique described above for further study and experiment. 
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Table I. Indications foe Steeilization 


no. op cases 

indication 

9 

Hypertensive vascular disease 

7 

Eepeated cesarean sections 

4 

Pulmonary tuberculosis 

2 

Myomata uteri 

Pott’s disease 

1 

1 

Acute nephrosis 

1 

Pyelonephritis 

1 

Rheumatic heart disease 

1 

Placenta previa (in a grand multipara) 

1 

Intrapartum infection (with cephalopelvic disproportion) 

14 

Psychiatric : 

8 Feeble-mindedness 

4 Jacksonian epilepsy with progressive mental 
deterioration 

1 Imbecility 

42 

1 Manic depressive psychosis 


Following the operation, after periods which varied between l.G and 8,0 years, the 
patients were interviewed in regard to the occurrence of menopausal symptoms. TIic 
average interval between the hysterectomy and tlie interview was 4.1 years. Of tlic 
42 patients, 13, or 30.8 per cent, were followed five years or more; 34, or 80.9 per 
cent, were followed three years or more; wliile 41, or 97,0 per cent, were followed 
two years or more. As shown by Sessums and Murphy, if a patient is going to 
develop menopausal symptoms after hysterectomy, these become manifest within 
the first two years in over 90 per cent of cases and within three years in 95 per cent. 
Each patient was questioned in person in regard to the various signs and symptoms 
of the menopause, including liot and cold flushes, sweating, headache and vertigo, 
libido, indigestion, p.sychic and nervous disturbance.?, and weight gain. However, 
with the exception of hot flushes the symptoms were often so vague that it seemed 
best to evaluate the cases on the basis of hot flushes only. The term, menopausal 
symptom.?, in this paper therefore, refers only to hot flushes. Sessums and Murphy 
used the same criterion. 


Table II. The Incidence of Piiy.siological Menopau.se Developing in IVomex 
Undee Forty Compared With the Incidence of Surgical Menopau.se 
Following Hy.sterectojiy' With Ovarian Con.seevation 


CONDITION 

SOURCE 

NUMBER 

OF 

CASES 

PERCE.N'TAOE 

DEniwriL'G 

.SY.MI>TOitS 

Hysterectomy done on normal 
'pregnant and puerperal women 
before the age of 30 with 
.symptoms developing before 
tile age of 40 

Present series 

42 

10.0 

Phy.siologic menopause 

Norris 

200 

1.5 

Novak 

100 

3.0 


iSancs 

507 

1 

Hvsterectomv done on women 

Mandel and Hiirger 

i 90 

1 (i7,7 

‘men.'-truafing regularly but ir- 

Peterson 

27 

74.0 

re.“ pec five of age 

Graves 

20 

81.0 

Hv.“fcrcctomv done Ixfforc tlm 

Kretzsehmar and 

(>*1 

57.8 

age of 37 

Gardiner 


- 

Ilvsterectorny done before the 
ago of 30* with symptoms np- 
jiearing before 40 

.Se.estinis and Mtirfdiy 

91 

4.3,9 
















THE EOLE OP HYSTERECTOMY IN THE PRODUCTION OP 
SIENOPAUSAL SY]\IPTOMS 


A. Louis Dippel, M.D., BiVLTnroRE, Md. 

(From the Department of Oistetrics, Johns SopTcins University and Hospital) 

T he influence of hysterectomy in the production of menopausal 
symptoms, even when both ovaries are conserved, remains an open 
question. The many animal experiments dealing with this problem are 
scarcely applicable to the human being because of differences in anatomic 
relationships.^’ “ The studies which have hitherto been reported on the 
effect of hysterectomy in women are similarly inconclusive because of 
the associated pelvic pathology.^’^^ In the presence of flbromyomas or 
pelvic inflanmiatory disease, for which most of these hysterectomies 
were done, injury to the ovarian blood supply is a distinct likelihood 
and if, in such cases, menopausal symptoms later develop it is difficult 
to Imow whether thej'- are attributable to the absence of the uterus per se 
or to an inadequate blood supply to the ovaries. In some of the reported 
cases, furthermore, the patients were so near the usual age of menopause 
as to invalidate conclusions. We report the present small series of 42 
hysterectomies because they were done, almost without exception, on 
women who had no demonstrable pelvic pathology and who were still in 
their reproductive prime. The operations were performed for the sole 
purpose of sterilization, it being a common practice in this Clinic several 
years ago to carr}'’ out sterilization, when indicated, by means of 
hysterectomj’- provided the patient did not wish menstruation to con- 
tinue. The indications for sterilization in the series are sho'wn in 
Table I. In order to obviate the age factor, no patient was included in 
the study who was over 35 at the time of operation, the average age 
being 29 years. The parity distribution was primiparas 5, secundiparas 
6, and other multiparas 31. Twenty-five of the patients were white and 
17 colored. 

With four exceptions the operations were carried out on patients who were, or 
had recently been, pregnant. Thus, in 15 cases the hysterectomy was performed im- 
mediately after cesarean section; in 16 instances it was done in early pregnancy 
on the unopened uterus, while in 7 cases, it was carried out one to six weeks after 
delivery. Wlien done on such pregnant or puerperal uteri, hysterectomy would seem 
to impose a minimal likelihood of injuring the ovarian blood supply, since the 
physiologic elongation of the ovarian and infundibulopelvie ligaments makes it 
possible to clamp, ligate, and sever these structures without encroaching upon the 
immediate neighborhood of the ovaries. The 42 hysterectomies were done by a num- 
ber of operators. With the exception of one panhysterectomy, the operations were 
all supravaginal hysterectomies, but no particular effort was made to leave endo- 
metrial tissue. In 36 cases both ovaries were left in situ, but in 6, one ovary was 
removed along with the uterus. 


Ill 



ENDOMETRIOSIS IN LAPAROTOMY SCARS 
G. C. Briscoe, M.D., Baltimore, ]\Id. 

(From the Department of Gynecology, University Hospital, University of Maryland) 

A, LTHOTJGH endometriosis in laparotomy scars may no longer be considered rare, 
Fy the condition is seen infrequently enough to warrant reports of new cases. 
It was these nodules in a scar following cesarean section which helped form the basis 
of Sampson’s theory of transtubal implantation, which has had such widespread 
influence in stimulating interest in the general subject of endometriosis. 

In 1920 Mahle and MacCartys reported 2 cases, following ventral suspension of 
the uterus and shortening of the round ligaments, respectively. They were unable 
to demonstrate a direct fistulous communication between the uterus and abdominal 
wall, nor were Nicholsons or Lemon and Mahle, ^ in their respective reports of 32 
and 9 cases. Heaneys cites 29 cases in 1925, adding 2 of his own, while Danforthc 
reported an additional case at the same time. In 1928 Mason and Simon^ reported 
16 cases in a paper on uterine fistula and suggested the injection of radio-opaque 
media as an aid in diagnosis, the injection of methylene blue also being suggested 
at a later date by Keene and Kimbrough.s The same year, Ballino collected 40 
cases which he considered as direct communications between the uterus and tubes 
and abdominal wall. Many other cases have been reported recently.^®'!® 

The type of operation preceding these lesions varies considerably, but operations 
upon the tubes, round ligaments, ventral suspensions, and cesarean sections head 
the list, although the operation may be extrapelvic, as demonstrated by a recent 
caseis of endometriosis in the scar following operation for a strangulated inguinal 
hernia and several cases following appendectomies.i> ’’ 

M, H., colored, aged 37 years, was admitted to the University Hospital June 0, 
1937, with the chief complaint of pain and bleeding in an abdominal scar. Twenty 
years previously she had had an appendectomy and bilateral salpingectomy for 
acute appendicitis and acute salpingitis. The past history and family history 
w'ere nonessential. The general history was negative except for bleeding from 
the rectum during the present illness. There was no hematuria. Her menses 
W’ere of the 13-28-4 variety. Leucorrliea had been present for twenty years. ^ T le 
last menstrual period was May IS, 1937, the pre^’ious menstrual period was April 1 , 
1937. 

The present illness began in 1935, or eighteen years after the original operation, 
with pain in the incision and right lower quadrant during the catamenia, beginning 
one week before its onset and lasting three to seven days after. In May, 1037 a 
small nodule was noticed in the incision which bled a little each day, but more pro- 
fusely during menstruation. 

The general examination showed a poorly developed colored woman. The breasts 
were normal. The abdomen showed a low midline scar with a small, indurated area 
in the middle which bled easily’. The nilva, vagina, and cervix were essentia 3 
normal. There was no induration of the rectovaginal septum. The uterus was sma , 
attached to the abdominal wall and fixed. There was a firm, smooth mass about 
cm. in diameter in the left adnexal region which moved with the uterus. 

Proctoscopic and cystoscopic examinationa unfortunately were not made. The 
urine was negative. The Kolmcr and Kahn tests were positive. E.B.C,, 3,610,00 , 
Hb., 65 per cent; W.B.C., 6,850. 

On June 9, 1937, under gas-oxy’gcn-cthcr anesthesia, a laparotomy was pcrfoniicd; 
incision was made to include the old scar. Near the middle of the inci.sion, abo'C 
the fascia, a blood-filled cyst was encountered. The right uterine cornu and rig h 
ovarv were densely adherent to ihe peritoneal scar, a pedunculated uterine myoma 
was found arising on the left. A supravaginal hysterectomy and bilateral oophorec- 
tomy were performed. 
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The results of the present study may be seen in Table II, together 
with figures culled from the literature, showing (a) the incidence of 
menopausal symptoms developing in women under fortj'^ who have not 
been subjected to operation and (b) the incidence of menopausal sjnnp- 
toms following hj^sterectomy with ovarian conservation. 

It is apparent that the incidence of menopausal sjoiiptoms in our 
series, namely, 16.6 per cent, was decidedly less than that hitherto re- 
ported in the literature, that is, 43.9 to 81.0 per cent. In other v^ords, 
when hysterectomy is performed on the pregnant or the puerperal 
uterus in the absence of pelvic pathology, it is much less likely to pro- 
duce menopausal sequelae than when done in the presence of fibro- 
niyomas and pelvic inflammatory disease. Wliile this circumstance 
maj^ be subject to several interpretations, it would seem most plausibly 
exiilained by the greater technical difficulties of hysterectomy in the 
presence of pelvic pathology and the greater likelihood of injuring 
the ovarian blood supply. If this fact be true, it suggests that hysterec- 
tomy vnth ovarian conservation brings about menopausal sjnnptoms 
through injuring the ovarian blood supply ratlier tlian through the ab- 
sence of the uterus per se. 

The writer wishes to acknowledge the assistance given by Dr. Marion Fairfield, 
now of Nashua, New Hampshire, in interviewing tlie patients, 
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cinoma of the Adrenal Cortex, Endocrinology 22: 604, 1938. 

A case of feminization of a male aged 34 is described, together with the partial 
remission of symptoms following removal of an adrenal carcinoma. Deatli subse- 
quentlj’- followed the recurrence of growth and metastases. The patient excreted 
a considerable excess of estrogenic hormone (probably estrone), which disappeared 
after oijeration and returned with the recurrence of the growth. Tlie histologic 
picture showed certain differences from that of an adrenal carcinoma removed from a 
virile woman, who secreted an excess of comb-growth hormone. The histologic 
differences may explain why, in the one case, estrogenic hormone and, in the other 
case, comb-growth hormone were excreted. The clinical and biologic evidence sug- 
gests that the adrenal tumor was directly or indirectly responsible for the excess of 
estrogenic hormone found in this case of feminization. A similar hypothesis was 
advanced in a pre\-ious jiaper for the presence of an excess of comb-growth hormone 
in the urine of virile women. 
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I N A RECENT paper^ we have presented the findings in a series of 
cases of functional dysmenorrhea which demonstrated that a large per- 
centage of such cases had a high blood and urine level of the follicular 
hormone throughout the menstrual cycle. We had at that time no 
clinical method of determining the quality or physiologic activity of the 
luteal hormone. But, from the concept of the interrelationship of the 
two hormones, it seemed probable that such high levels of the follicular 
hormone would be accompanied by deficiencies of the luteal hormone, and 
that since theelin increases uterine contractions, the presence of exce.ssive 
or unbalanced quantities of this substance might account for the pain 
incident to menstruation. 

The introduction of the endometrial biopsy has given us a method 
by which the physiologic activitj”" of the corpus luteum may be judged. 
From eases so studied we wish to pre.sent the findings in 50 eases of 
functional dysmenon-hea. 

The cases selected for study were those whose main, but not necessarily 
only complaint, was dysmenorrhea and in whom there were no gi’oss 
systemic or pelvic abnormalities. The study of each case included a 
general and pelvic examination, blood count, urinalysis, Kahn, basal 
metabolic rate, premenstrual blood hormone determinations according 
to the Prank-Goldberger technique, and premenstrual endometrial 
biopsies. 

There is no universally accepted classification of the endometrial 
changes during a menstrual cycle. Sturgis and Meigs^ have classified 
the cj'clic changes as consisting of two phases, the proliferative and tlic 
secretory, corre.sponding to the periods of function of the Graafian 
follicle and the corpus luteum, respectively. 


Herrell and Brodcr.ss have u.sed llic terms proliferative and differentiative to ap- 
ply to the .«anie pliase.s. They liave further called attention to the fact that in some 
cases of inen.strual abnornialitie.s, the endometrium doe.s not complete it.s cycle of 
gron'th and dilTerentiation, wliich results in persistent pliase.s of the cycle and that 
such endometrial paltem.s indicate the type and degree of ovarian failure. Itandal 
and Hcrrcin have further pointed out that besides the types of endonietria in vine i 
arrest of the devclojnnent is the only finding significant of ovarian failure, there 
may also be cystic changes in the. endometrium as the result of an abnormality of 
hormone balance in either phase. They also point out that the idea that the corpus 
luteum functions in an “all or none“ manner is erroneous. Glandular cystic hyper- 
plasia in a secretory endometrium indicate.s that ovulaton may have occurred hii 
that a normally functioning corpus luteum has not followed. 


The findings in the endometrial biopsies in the case.s studied lell inh) 
c following groups: Normal seerclory or difi’erentiative react imi.s, 


the 
ca.ses ; 


secretory or differentiative with cy.stic change.s, 9 case.s; pci 
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Pathologic examination showed no true fistula. The scar (Pig. 1) contained 
numerous areas of endometriosis. The right ovary and myometrium showed an 
occasional endometrial gland. 

The postoperative course was uneventful and the follow-up has shown the patient 
to be in good condition with no complaints. 

The objective and subjective symptoms of this case are typical, as are the opera- 
tive and pathologic findings. For these cases the operative morbidity and mortality 
rates are very low, the results excellent, often ovarian conservation being possible. 
The long latent period in this and other cases is difficult to correlate with Sampson’s 
theorem, for it seems unlikely that transplanted endometrium could remain dormant 



Fig. 1. — Section of abdominal scar showing numerous endometrial glands. 


for a period of twenty years, suddenly springing into activity. One is forced to 
admit that, despite the large amount of work devoted to this subject, we have not 
yet arrived at a theory which explains every case of endometriosis. 
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Anemia was a common but significant finding in all of the cases. 
There was a tendency for the basal metabolic rate to be low, 15 being 
below minus 10, 30 within normal limits, and 5 above plus 10. It 
is interesting to note that the group in which the basal rate was con- 
sistently low was that in which there was a cystic secretory phase of 
the endometrium. Urinalyses were negative in all eases as were the 
Kahn tests. Associated menstrual abnormalities were present in 15 cases 
with a tendency for these to occur when the endometrium was of an 
abnormal type. 

In seeking to determine the endocrine status on the basis of tlie 
endometrial picture, we interpret that of the 50 eases of functional 
dysmenorrhea, there were 27 in which ovulation had occurred but in 
only 18 of these was ovulation followed by normal corpus luteiim 



Pip. 2. — Cystic proliferative (follicular) phase. A married ■woman, ^iRCd 28,^ 
chief complaints were dysmenorrhea and hypomenorrhea and sterility. Biopsy 
twenty-seven days after onset of preceding period and menstruation 
days later, lasting seven days. Premen.strual blood e.strogenic substance positiM-, 
gonadotropic negative, basal metabolic rate minus 13. 


function. All of thc.se 27 apparently had adequate and 9, exce.ssive 
follicular activity. Twenty-three of tlie 50 apparently bad no corpus 
luteum at all; but of these, 21 had follicular function and 11 in exces- 
sive amounts. It seems probable, therefore, that in 18 there was a normal 
balance between the follicular-corpus luteum function and in 30 there 
was follicular function ])rcsent l)nt unbalaiiccfl by corpus luteum func- 
tion. In only 2 cases was there a deficiency of both functions. 

The endometrial biojisy gives a more accurate estimation of the 
j)hysiologic activity of the ovarian lioianonos than bio-assay of the blooo 
and urine for the liormonc content, because the endometrium reflects the 
extent to which the hormones are physiologically effect ivc, ivliereas 
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sisteut late proliferative phase, 10 eases; persistent early proliferative 
phase, 2 eases ; proliferative cystic liATperplasia, 11 cases. 

In the eases with normal secretory function, eleven had no other com- 
plaints, one had pohunenorrhea, and three oligomenorrhea. The liasal 
metabolic rate was within normal limits in all except four cases. The 
outstanding finding in this grouji was the occurrence of pelvic conges- 
tion in 10 eases. In all eases but two there Avas at least a normal amount 
of the estrogenic hormone in the blood premenstrually. 

Secretory or dififerentiatiA’^e changes Avith cystic hjqierplasia occurred 
in 9 cases. Of these, there Avas one case each of^ oligomenorrhea and 
polymenorrhea. The uterus Avas infantile in type in 3 cases and ret- 
roA’erted Avitli pelAdc congestion in 1. Tlie basal metabolic rates Ai’ere 
beloAV normal in all except 2 AA'hieh AA^ere Avithin normal limits. Estro- 



Pig-. 1. — Persistent proliferative (follicular) phase. A married woman aged 30 
years, whose chief complaint was severe dysmenorrhea witli prolonged flow and clots 
since resection of both ovaries seven years ago. Biopsy taken twenty-seven days 
after onset of previous period and menstruation followed one day later, lasting twenty 
davs. Premenstrual blood hormone tests; Verj' strong positive estrogenic (Frank- 
Goldberger technique), reaction I gonadotropic (Zondek technique), basal metabolic 
rate minus 12. 


genic substance Avas demonstrable in all except 3. Gonadotropic sub- 
stance Avas present in only 1 ease. 

Arrest of the endometrium in the proliferath^e phase occurred in 23 
cases in 11 of Avhich cystic hj^Derplasia Avas also present. Estrogenic 
substance Avas demonstrable in 14 cases and absent in 9, 2 of the latter 
group having positive gonadotropic hormone tests. The uterus Avas 
normal in all cases except one AA'hieh Avas infantile in tj^pe and one 
retroA'erted. There Avere 3 cases of pelvic congestion. The basal meta- 
bolic rate Avas practically normal in all cases. This group included 4 
cases of polymenorrhea, 4 of oligomenorrhea, and 2 of mammaiy hyper- 
plasia. 
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titration merely gives an estimate of tlie amount present at a given time 
and tells notliing of how efficient it is in the organism. It must he 
remembered, however, that there are occasions in which the ovary may 
be normal in function but the uterus unresponsive. 

hlenstrual disorders cannot be classified by symptoms. In renewing 
this small series of cases we find that each type of abnormality of the 
menstrual flow may occur witli any tj^e of endometrium. Amenorrhea 
Avas of course not included. D 3 ^smenorrhea is a symptom and must he 
treated as such. Each case must be investigated fully if anj^ hope of 
success is to be realized. To give a patient with negative physical 
findings hormone therapj’ on the presumption that there is a glandular 
dj'sfunction will lead to negative results in many cases. Pehuc conges- 
tion, as demonstrated in this series, is an important factor in the produc- 
tion of many of the gynecologic sjunptoms. It is usuallj’’ the result of im- 
proiier sex hj^giene. It apparentl 3 ’- was the underl 3 ung cause of pain in 
13 of the other Avise normal individuals in this series of eases. Ei^en Avhen 
all factors have been thoroughl3’' inAmstigated there still remains a small 
group of cases in AA'hich no positive findhigs are present to account for 
the pain. 

SUSDIARY 

1. Fifty eases of functional d 3 "smenorrhea AAmrc studied AAufh especial 
emphasis placed on the findings from endometrial biopsies. 

2. Of tlie 50 eases, 18, or 36 per cent, had normal endocrine funclion 
and 32, or 64 per cent, had some degree of ovarian failure. Of these 
failures, 30, or 60 per cent, AA’ere primarih' corpus luteum deficiencies; 
20, or 40 per cent, shoAA’ed associated excesshm follicular aethuty. 
Onh* 2, or 4 per cent, shoAA^ed defieienc 3 ' of both hormones. 

3. Of the cases Awthin normal hormone balance, 10, or 20 per cent, 
had pelvic congestion present as a possible etiologic factor. 

4. In 8, or 16 per cent, there aa’us nothing to account for the dysmenor- 
rhea. 
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Figr. 3. — Secretory ( cliff erentiative) phase with cystic changes. A married woman, 
aged 25 years, whose only complaint was severe dysmenorrhea since beginning of 
menstrual function. Biopsy taken twenty-eight days after onset of previous period and 
menstruation started immediately thereafter. Blood estrogenic substance, strong 
positive : gonadotropic negative. 



Fig. 4. — Secretory (differentiative) phase. An unmarried woman, aged 21, whose 
only complaint was severe dysmenorrhea. Biopsy taken twenty-four days after 
previous period and menstruation followed six days later. Blood estrogenic sub- 
stance, positive, gonadotropic, negative, basal metabolic rate, minus 4. 
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seventli and eight months. After the fifth month the number of patients showing 
diminished ureteral response exceeds those showing normal activity. During the 
last month of pregnancy there seems to be a definite return of muscular irritability 
as expressed by the measurement of peristalsis and response to stimulation. Tlii.s 
diminished peristaltic activity of the ureters seen in pregnancy cannot be explained 
on the basis of dilatation. On the contrary^, dilatation of the ureters during preg- 
nancy is probably in great part dependent upon the atony of the ureters. The 
etiology of tliis ureteral atony during pregnancy is, in the opinion of the authors, 
not due to any mechanical factor but rather has some, as yet unexplained, chemical 
basis. 

Later Traut, McLane and Kuder (1937) pointed out that the characteristics of 
the ureteral atony are similar in many respects to those affecting the uterine 
musculature. It was suggested that the phenomena in the two organs may have 
a similar etiology. The ureteral dilatation is roughly proportional to the degree 
of atony, and both appear and disappear at similar times with regard to the course 
of pregnancy. Dilatation and atony appear in the third month and are progressive 
to the seventh month of pregnancy. During the last two months there is a marked 
increase in motility, accompanied by a moderate decrease in the dimensions of the 
tract. Following delivery atony is again marked until the third week, subsequent 
to which motility returns rapidly to normal levels, which are usually attained during 
the sixth and seventh weeks post partum. Dilatation of the tract decreases progres- 
sively after delivery and reaches practically the normal values at the seventh week 
of the puerperium. 

Hundley, Walton, Hibbitts, Siegel and Brack (1935) felt that the atony of the 
ureter must be the result of the activity of hormones elaborated during pregnancy. 
They found hj^iertrophy of the muscle, edema, and increased vascularity in the whole 
urinary tract. 

Other ex^Deriments more closely related to the bladder have been performed by 
Woolsey and Brooks (1937). They placed cats for long periods in metabolism cages 
equipped with apparatus for recording continually volume and time of micturition. 
Micturition volume diminished markedly during estrus or while the animal, female 
or male, was under the influence of progymon-B. In the female the decrease was 
correlated with the vaginal smear and estrous cycle. Tremendous increases in 
micturition volume wore observed post partum. 

JIETHODS 

The cxpcrimenls involved consideralile leelmieal difficulties. c 
chose to use rabbits since corpora lutca can be produced in these animals 
very easily. This animal normally OAuilates only at the time of copula- 
tion. Injection of antuitrin-S also produces ovulation in the rabbit. 
Previously the cat has been employed almost exclusively’ for our studie.s 
of vesical function. 

Catheterization of the urethra in the rabbit is diflicult l)ccau.sc the urethral meatuh 
is well up in the vagina. However it was found possible to introduce a fine glass 
catheter through the urethra into the bladder of the rabbit and make readings 
of vesical acti%-ity after the .same manner which has been employed in cats. The 
animals were always anc.sthelized with pentobarbital injected intravenously. Before 
any further procedures were instituted three control readings at ten-day inten’als 
wore made to learn the average vesical capacity of the animals. If these reading- 
showed little variation, the experiment was continued. 

In this work we used a.s the criteria of the experiment any changes from the 
normal vesical capacity which occurred during pregnancy' and following ovulation. 
Eocords were made of intravesical pressure during filling of the bladder; the pres- 
sure remained low until the viscus was reaching the limits of its capacity. The noT- 
mal vosi'ial capacity of an animal under deep anesthesia is remarkably' constant as 
the readings show. Under pentobarbital ane.slhesia the vesical muscle does not eon- 
reflexly (Kolb and Langrvorthy, I9.3S), and urine escapes only by overfio'.v 



THE EFFECT OF PEEGNANCY AND THE COEPUS LUTEUM 
UPON VESICAL raSCLE^' 

Orthello E. Langworthy, M.D., and C. Bernard Brack, M.D., 

Baltimore, Md. 

(From the Sutidepartment of Ne^irology and the Department of Gynecology, 
Johns Hoplcins University and Hospital) 

T he innervation of vesical muscle lias been studied in this laboratory 
for several years. It became obvious in the course of the experiments 
that there were factors other than the nervous stimuli to be considered 
as influencing vesical activit}’-. We early began to exclude pregnant 
cats from our series of experimental preparations. The bladder ap- 
peared to be capable of holding an unusuallj'^ large volume of fluid at 
low pressures. This increased capacity was still present for days or 
weeks after pregnane.y was terminated. Tlie conclusion was reached 
that the vesical muscle was influenced in its capacity not alone by its 
nerve supply but also by chemical substances carried in the blood. 

It has been known for many years that changes in the urinary tract 
take place with pregnane3^ These have been studied particularly in tlie 
ureters but have a direct relation to the present experiments. In 1843 
Cruveilhier flrst descrilied dilatation and elongation of the ureter as a 
frequent accompaniment of the gravid state. He believed that there 
was a hyperplasia of the tissues composing the walls of the Iddney 
pelvis, the ureter, and the bladder in the form of increased thiclmess 
of the muscular and connective tissue elements. In spite of this hyper- 
trophy the lumen of the ureter is dilated. The extent to which these 
changes appeared varied much in different individuals as well as in the 
ureters of the same individual, the process usually being more marked 
on the right side. 

Two explanations for these phenomena have arisen. One group has 
felt that the pressure of the enlarged uterus upon the ureter at the 
point where it crosses the pelvic brim was the chief factor. However, 
larger pelvic tumors than those represented bj* the pregnant uterus 
were not often productive of the ureteral changes in the nonpregnant 
patient. Other authors have suggested an atony of the ureteral muscula- 
ture. Dilatation of the ureter usually reaches its maximum at about 
the seventh month of pregnancy, and frequently diminishes toward 
term despite the enlargement and increasing weight of the uterus. 

Traut and McLane (1936) studied contraction waves in the ureters of their 
patients. The normal ureter of the nonpregnant woman is possessed of rhythmic 
peristaltic activity which can be measured and recorded. In the majority of patients 
this rhythmic activity is definitely' changed in pregnancy' in vary'ing degrees. Tlie 
altered peristaltic activity is expressed by' diminished amplitude of the peristaltic 
wave commencing in the third month of pregnancy' but reaching its peak during the 

♦Aided by a grant from the Committee on Scientific Research of the American 
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Table II. Effect of Pregnancy. Control Eeadings 


EXP. 

NO. 

1st 

control 

10 DAYS 
LATER 

20 DAYS 
LATER 


30 DAYS 
LATER 

40 DAYS 
LATER 

50 DAYS 
LATER 

10 D.\YS 
following 

DELIVERY 

1 

22 

20 

18 


76 




2 

32 

28 

26 

o 

50 

56 



3 

22 

22 

24 

ci 

38 




4 

14 

26 

24 

e 

30 

40 

34 


5 

26 

28 

26 


40 

40 

46 


6 

14 

14 

14 


26 

56 

34 


7 

10 

16 

12 


36 

30 

50 

70 

8 

18 

12 

16 

o 

o 

26 

34 



9 

28 

22 

10 

C3 

36 

34 

40 


10 

18 

14 

16 


40 

32 

34 

58 

11 

28 

28 

32 


68 

34 

58 


12 

24 

22 

20 

rO 

54 

30 

42 

66 

13 


4 

10 


30 

24 

28 

58 

14 


8 

12 


26 

28 

22 

38 

15 


24 

IS 


50 

58 



IG 


16 

14 


34 

24 

28 


17 


22 

36 


56 





duced by the pressure of the gravid uterus. In other cases the bladder capacity 
continued to increase through the period of pregnancy. 

Following the termination of pregnancy the vesical volume was greater than at 
any previous period. It appeared that the bladder was free from any pressure 
from the uterus and could e.xpand to the limits of its capacity. The bladder re- 
mained of large volume for three or four weeks following the termination of preg- 
nancy, and it was only at the end of this time that it returned to its normal 
volume. 

C. The final series of experiments had to do with the production of ovulation 
in the normal rabbit by the injection of antuitrin-S. This group was the most 
difficult to carry out satisfactorily and the least conclusive. Ovulation did not take 
place in every' case and it was necessary to open the abdomen and make sure of the 
condition of the ovaries. AVhen ovulation occurred, edema of the vulva and vagina 
often defeated catheterization. The bladder .showed its greatest increase ten days 
after the injection of antuitrin-S. It may' be said that the vesical volume was 
increased in approximately 50 i)er cent of the ca.«os. The changes when they did 
occur were large enough to seem to us significant. They are given in Table III- 


Table III. Production of Ovulation by Injection of Antuitri.v-S i-n 

Normal Rabbits 



FIRST 

CONTROL 

.SECOND 

('ONTROL 

10 DAY'S 
LATER 

THIRD 

CONTROL 

20 DAY'S 
I^ATER 

1 

12 

12 

18 

2 

14 

IS 

16 

3 

18 

12 

10 

4 

14 

14 

14 

5 

12 

8 

14 

6 

14 

12 

20 


12 

14 

20 

S 

18 

1-1 

12 

9 

8 

10 

8 

10 


20 

20 

11 


2S 

14 

12 


16 

12 

13 


14 

10 

14 


28 

18 

15 


8 

12 


SO 

DAYS 

LATER 


TTj 



SO 

21) 

S-l 

44 

SO 

2H 

SO 

SS 

24 

44 

-10 

SO 

'>« 


54 

2B 
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when, the intravesical pressure is slowly raised to a point which is rather constant 
for the individual. The vesical volume was increased by adding 2 c.c. of fluid 
at a time until this overflow occurred. Between each introduction of fluid the 
intravesical pressure was allowed to fall to a resting level. We felt that a demon- 
stration of increased vesical volume developing coincidently with pregnancy sug- 
gested an atony of the vesical musculature such as has been shown for the ureters by 
Traut. 

The rabbits did not stand the repeated administration of an anesthetic well and 
many were lost during the course of the experiments. For the same reason pregnancy 
was not often carried to its termination. The edema of the vagina and vulva subse- 
quent to ovulation and during pregnancy was an obstacle to successful catheteriza- 
tion of the urethra. 

A few animals developed intractable diarrhea with loss of weight. During the 
period of diarrhea the vesical volume was increased. Careful records of the weight 
of the animals were kept from week to week. If a rabbit was losing weight, it was 
dropped temporarily from the experiment. In general the changes in weight had 
no correlation with the results. The weights are recorded in the control series 
shoum in Table I. 


Table I. Castrated Rabbits 


EXP. 

FIRST 

READING 

10-DAY 

INTERVAL 

10 -DAY 
INTERVAL 


10-DAY 

INTERVAL 


VOL. 

WT. 

VOL. 

WT. 

VOL. 

WT. 


VOL. 

WT. 

1 

8 

4.5 

24 

5.0 

12 

5.5 

Xfl 

18 

5,25 

2 

14 

6.0 

24 

6.75 

24 

6.75 

14 

6.5 

3 

26 

5.5 

38 

6.0 

44 

6.0 


20 

6.25 

4 

16 

6.5 

22 

7.0 

10 

6.5 

*3 

14 

5,25 

5 

26 

6.0 

18 

6.5 

22 

6.5 


26 

6.75 

6 

26 

5.0 

8 

5.25 

10 

5.5 


6 

5.0 

7 

48 

7.0 

26 

8.0 

26 

6.25 


18 

5.75 

8 

20 

4.75 

38 

6.0 

20 

6.25 


32 

5.75 

9 

40 

3.5 

14 

4.25 

20 

5.25 


26 

5.5 

10 

30 

4.5 

20 

5.25 

32 

6.0 


30 

5.75 


EXPERUIENTAL OBSERVATIONS 

A. Table I shows the results of a study of ten control animals. The ovaries 
were removed from the young adult rabbits and they were allowed to recover from 
the operations. Subsequently a series of four readings of vesical volume was made 
upon each rabbit at ten-day intervals. After the first three readings the animals 
were each given 0.2 c.c. of antuitrin-S intravenously. The weight of the rabbit 
at the time of each reading is given in the chart. According to Dr. Franklin 
Synder this is sufficient hormone to produce ovulation. It will be observed that the 
rabbits tended to gain in weight during the progress of the experiment. The read- 
ings of vesical volume show only slight variations; ten days after the injection of 
antuitrin-S no significant changes in vesical volume appeared. 

B. The changes in vesical volume associated with pregnancy are shoivn in Table 
EE. All the rabbits used in the experiments were young virgin females. The 
records are not complete in all the cases due to difficulty in keeping the rabbits 
alive and in catheterizing the bladder during pregnancy. 

The three control vesical readings are relatively constant for the single in- 
dividuals. After the third reading the animal was placed with a male. The next 
reading was made ten days later. IVliere pregnancy ensued there was in every 
case an increase in the vesical volume. The normal volume was in several instances 
doubled or tripled. 

Inasmuch as the period of gestation in the rabbit is thirty days it was sometimes 
possible to make three readings during the period of pregnancy; the results are 
shown in the tables. As the uterus increased in size there was in certain cases a 
diminution in the vesical capacity, although the capacity was still much greater 
than in the nonpregnant animal. Perhaps this was due to mechanical factors pro- 

























HEMATOMETRA 


Phineas Bernstein, M.D., and Robert Walter, M.D., 

New York, N. Y. 

(From the Gynecological Service of the Mount Sinai Hospital) 

H EMATOMETRA is due either to congenital or acquired atresia. 

Blood retention incidental to menstruation or other bleeding pro- 
duces distention of the vagina (hematoeolpos) , uterus (hematometra), 
and Fallopian tubes (hematosalpinx). Hematovarium and hemato- 
peritoneuin also occur. 

Since the subject is briefly'' described in most textbooks and only occa- 
sionally referred to in the literature it merits presentation. The in- 
teresting pathologic and etiologie aspects, as well as its clinical signif- 
icance, are discussed on the basis of a group of 19 eases. These represent 
an incidence of 0.1 per cent of all gjmecologic admissions to Mount Sinai 
Hospital during the years between 1917 and 1937. 

In this group, congenital causes of the disease predominate; namely 
imperforate hymen (10 instances), and bieornuate uterus (1 instance). 

CONGENITAL STENOSIS CAUSING HEMATOJIETRA 

A. Imperforate Hymen (10 Cases ). — 

Case 1. — Hematoeolpos, hematometra, right hematosalpinx. 

This 15-year-old patient complained of dysuria for a year. In addition she had 
backache and abdominal enlargement for one month. Pelvic examination discIo.sed 
a blue, bulging, imperforate hymen, and a cystic pelvic mass reaching to the navel. 
The hymen was excised and the postoperative course was uneventful. 

Case 2. — Hematoeolpos and hematometra. 

For one year this 16-year-old patient complained of periodic backache. An im- 
perforate bulging hymen and a soft cystic uterus the size of an eight months 
gravidity were found. The hymen was excised and trocar drainage instituted. 

Case 3. — Hematoeolpos and hematometra. 

This 13-year-old patient had backache for eighteen months. For ten days before 
admission, there ■was difficulty in voiding. The hymen was imperforate and a 
cystic uterus of six months ’ gravidity size was palpable. The pelvic organs returned 
gradually to normal size after the lijunen was excised and the retained blood drained. 

Case 4. — ^Hematoeolpos, hematometra, and hematosalpinx. 

Hypogastric distress for two weeks was the only symptom of this 14-year-old 
girl. There was right rectus spasm and rigidity. The hjunen was imperforate, 
bulging and cyanotic. The uterus reached the umbilicus. A soft mass filled tie 
cul-de-sac. In this case a satisfactory result was obtained after excising the hymen. 

Case 5. — Hematoeolpos and hematometra. 

The chief complaint of this 17-year-old girl was periodic lower abdominal paw 
for one year. The hymen was imperforate and bulging; the soft uterus reached o 
the umbilicus. The hymen was excised and the uterus drained with a hard rubber 
tube. The uterus contracted immediately to normal state. 
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DISCUSSION 

We liave noticed repeatedly’- in pregnant cats or in animals which had 
recently been pregnant that the bladder is capable of holding an nn- 
iisually large quantity of urine so that these animals are not suitable for 
studies of disturbances of vesical innervation. In the present experi- 
ments we have endeavored to put to a test the effect of pregnancy upon 
the vesical capacity. When the readings were made the rabbits were 
deeply anesthetized so that the stretch reflex was no longer active, and 
fluid escaped only by overflow when the organ had reached the limits 
of its capacity. By three control readings at ten-day intervals in the 
normal animals we have demonstrated that the vesical capacity remains 
relatively constant. Ten days after the animals had been with the 
male and thereafter through pregnancy and the puerperium the A’esical 
volume was increased. 

The relationship of tlie increased vesical volume to changes in the 
bladder muscle is not established. It seems reasonable to assume that 
the increased volume is dependent upon decreased tone in the muscle. 
Microscopic study^ of the vesical muscle in six animals revealed no 
signifleant changes. 

The question then arose as to whether ovulation produced similar 
changes. In ovariectomized rabbits the injection of antuitrin-S had no 
effect upon vesical capacityL It is therefore reasonable to assume that 
the anterior pituitary^-like sex hormone itself has no direct effect on the 
bladder muscle. Approximately’- one-half of the adult virgin rabbits 
showed a significant increase in vesical volume ten days after the injec- 
tion of antuitrin-S. These results lead us to assume that a substance 
is elaborated by'- the corpus luteum which causes a decrease of tone in 
the vesical muscle. We are not prepared at the present time to hazard 
an opinion as to which of the corpus luteum hormones, estrin or 
progestin, this effect on the bladder muscle tone is due. 

These findings are similar to the changes reported in the ureters in 
women during pregnancyL They’- make it appear likely’^ that similar 
changes occur throughout the length of the urinary tract. 

Our findings of increased ve.sieal volume following pregnancy confirm 
the experiments of Woolsey^ and Brooks. Their results were obtained by 
quite a different technique. Their findings of diminished volume during 
estrus or under the influence of progy’^non-B also lead to the assumption 
that the sex hormones influence bladder musculature. The fact that 
progynon-B caused a decrease in bladder capacity’- suggests that the in- 
creased capacity noted by us during pregnancy is due to progesterone 
rather than estrin. 
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patients are not infrequently operated upon for appendicitis. As a rule 
the patients were afelirile and not acutely ill. Culture of the vaginal 
blood in several instances was sterile. 

Allergic sj^mptoms such as urticaria, pruritus, asthma, and gastro- 
intestinal disturbances (nausea and vomiting) have been reported. 

The signs are a bulging, cyanotic, imperforate h3Tnen, and a distended 
vagina upon which may be superimposed a cystic uterus with lateral, 
tender, sausage-shaped masses. These adnexal masses are usually fixed 
by adhesions to the lateral pelvic wall or in tlie cul-de-sac. 

The etiology of imperforate hjonen is still a di.sputed question. Most 
authorities favor a congenital origin, Avhile others believe it is acquired. 



Fig. 1. — Specimen showing blind uterine liorn containing hcmatometra also, hemato- 
salpinx and hematovarium. 

In only one of our patients was there a definite hisloiy of an acquired 
cause, namelj^ vaginitis (Case 6). The remaining histories indicate 
that the origin of imperforate hymen was congenital. 

Veit states that a true congenital imperforate hymen produces symp- 
toms in the first six months of life and is due to intrauterine malforma- 
tion or infection from amniotic fluid. Retained uterine blood, pro- 
duced by the stimulating action of the maternal female sex hormone on 
the infantile uterus, causes the hematocolpos and hematometra in the 
newborn, Moench^® reported a death in a newborn due to sudden 
hematometra. Veit also believes that the imperforate hjunen pro- 
ducing sjmiptoms at the onset of menses is due to vaginitis acquired 
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Case 6. — ^Hematoeolpos. 

The history of this 15-year-old girl revealed a vaginitis of four years’ duration. 
Because of inability to void she had been repeatedly catheterized for the month 
before admission. The hymen was cyanotic and bulging but the uterus was not en- 
larged. Cure was obtained by excision of the hymen. 

Case 7. — ^Hematocolpos and hematometra. 

Since a hymenoplasty, two years before admission, this 16-year-old girl had 
intermittent backache. The hymen was cyanotic and bulging. The uterus reached 
to one inch above tlie umbilicus. Excision of the hymen produced a cure. 

Case 8. — Hematocolpos and hematometra. 

This 13-year-old girl complained of sticking pain in the right lower quadrant of 
six months’ duration, and of continuous lower abdominal pain of two weeks’ dura- 
tion. The hymen was imperforate and the uterus reached to within three finger- 
breadths of the umbilicus. Culture of the retained vaginal blood was sterile. The 
operation was needle aspiration followed by an excision of the hymen. 

Case 9. — Hematocolpos and hematometra. 

This 12-year-old girl complained of lower abdominal pain and urinary incontinence 
of four days’ duration. The hymen was bulging and imperforate and the uterus 
reached to within three fingerbreadths of the umbilicus. The operation consisted of 
trocar drainage followed by hj-menectomy five days later. 

Case 10. — Hematocolpos and hematometra. 

This 14-year-old girl complained of backache and intermittent paraumbilical pain 
of three months’ duration. The lijunen was bulging and imperforate, the soft 
uterus reached to within three fingerbreadths of the umbilicus and was asymmetrical. 
The latter observation suggested the possibility of a hematosalpinx. The operation 
was hymenectomy. 

B. Bicormiate Uterus . — 

Case 11. — Uterus bicornis unicollis with ovarian endometriosis. 

This 27-year-old nulligravida was married for seven years; and complained of 
dysmenorrhea, dyspareunia, and continuous pain in the left lower quadrant which 
increased in severity during the menses. The menstrual cycle was otherwise normal. 
Pelvic examination disclosed a one finger nulliparous introitus with marked 
vaginismus. The uterus was enlarged and bilobed and a tender mass arising from 
its left tubal angle was fixed to the lateral pelvic wall. The preoperative diagnosis 
was fibroid uterus and left ovarian cyst. The left adnexa and a left rudimentary 
uterine horn were removed. The operative findings were a bicornuate uterus with 
a small hematometra in the blind rudimentary left horn. The tube and ovary 
could not be identified as both were involved in a cystic mass containing old blood 
which was firmly adherent to the left pelvic wall. (Eig. 1.) 

The specimen disclosed a small uterine body the cavity of which was continuous 
only with the left tube and the ovarian endometrial cyst. It had no connection 
with the main uterine cavity. 


SIGNS AND SYAIPTOjMS 

All but tlie last patient were between 12 and 16 years of age and 
bad never menstruated. The most common complaint was pain; the 
sites of which in the order of frequency were low-back, abdominal, and 
suprapubic. Four patients had urinary complaints as dysuiua, reten- 
tion, or incontinence due to urethral and bladder compression from a 
distended vagina and uterus. 

Incontinence results from overflow. Two of the patients had pain 
and tenderness with muscle spasm in the right lo-wer quadrant. These 
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Adliesioiis fixing tiie distended paper-tiiin tubes to the pelvic wall 
add the danger of rupture, lieinorrliage, and shock during sudden 
emptying or manipulation from below. Blood furnishes a fertile cul- 
ture medium for bacteria which may penetrate the adherent intestinal 
wall or ascend from below. Rapid and fatal peritonitis may result. 
Subdiaphragmatic gravitation of blood is common. As much as 3.5 liters 
of bloody fluid have been removed (R. T. Frank quotes T. WrighF). 

Hematometra with pelvic endometriosis occurred only twice in our 
patients. Although these findings support the endometrial displacement 
theory of Sampson, endometriosis should be a more frequent complica- 
tion of gynatresia since reflux tubal bleeding is common. 



Pig. 3. — Advanced hematocolpos and hematometra due to imperforate hymen. 

The end stage of hematometra is characterized by a compression of 
glandular, vascular, and structural elements (Fig. 4). The inner lining 
of the entire genital tract is flattened into a single epithelial layer, 
which permits later regeneration. The entire genital system, by disten- 
tion, is finally converted into a thin-walled bulbous sac. 

The character of the hematometra fluid varies with the patient’s ago 
and the site of atresia. During infancy and prepuberty, mucus is con- 
spicuous; in mature patients menstrual elements are the chief con- 
stituents, and during the menopause debris and blood (not menstrual) 
are found. Cervical and vaginal secretions are manifest in all periods 
but are increased during maturity. 

The laked red blood cells are the chief constituents. Lactic acid 
without the lactic acid bacillus, and mucin, are found. The fluid has 
a liigh calcium content but no fibrinogen or fibrin is present. Although 
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during childhood. Vaginitis may be secondary to an acute febrile ill- 
ness, such as scarlet or tj^ihoid fever or result from irritating urine or 
feces. The gonococcus is a well-established offender. 

A short statement concerning the development of the female genital 
tract provides a clearer understanding of congenital malformations. 
The female reproductive organs are derived from the I\'rullerian ducts 
and urogenital sinus. The former are entirely retained; fusion of the 
lower portions forms the vagina and uterus, while the upper paired 
free parts give rise to the Fallopian tubes. The lower third of the 
vagina, however, arises together Avith the vulva from ectoderm; their 
point of junction is the most frequent site of malformation (imper- 
forate hymen). 



FIs'. 2. — Early stage hematocolpos o-nd hematoinetra due to imperforate hymen. 


The pathogenesis of hematoinetra is completely illustrated by an 
imperforate hymen obstruction (Fig. 2). At first the Amgina becomes 
moderately dilated by collections of blood and, as maximal distention 
is produced by further bleeding, the uterus rides aboA’-e the hemato- 
colpos (Fig. 3). A Amlvoperineal prominence appears, the labial folds 
separate and the bulging, tense, cjmnotic, imperforate hjnnen is ex- 
posed. If the latter ruptures spontaneously, the ascending process 
terminates; if not, the uterine corpus dilates and finally the cervix. 
BA^entually blood, forced into the tubes, escapes into the peritoneal 
eawity, producing A^aiying degrees of hematosalpinx folloAved by liema- 
toperitoneum. Pyopneumohematonietra and pyopneumohematosalpinx 
inaj^ result if the fimbriated tubal end is closed. The mechanism of 
closure is identical with that seen in salpingitis (infection) or in ectopic 
gravidity (aseptic) . 
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B. In^tnmcnial Delivery and Po'st-Parixmn Infection, Coming Cervical Stenosis.— 

Case 13. — This 42-yeav-olcl patient, ten months prior to admission, had an instru- 
mental delivery of a full-term stillbirth followed by a mild post-partum infection. 
Eegularly since then lier periods were two days to two weeks in duration. A lacerated 
clean cervix and a normal-sized uterus Avere found. Partial obstruction of the cervi.x 
was encountered at operation and following comj)lote dilatation a moderate amount 
of old blood escaped. The diagnosis rvas partial cervical steno.si.s and hematometra. 

C. Bepavr of Posi-ParUtAii Vesicovaginal Fistula, Causing Cei'vical Stenosis . — 

Case 14. — This patient was a 25-ycar-old gravida ii, para i. Her chief complaint 

was periodic attacks of suprapubic and low back pain of one and one-half years’ 
duration. Nine years before admission she Avas delivered of a full-term macerated 
fetus and sustained a vesicovaginal fistula and third-degree perineal tear. These 
AA-ere repaired one year after the injury. Patient had amenorrhea following delivery 
AAdiich persisted until three days prior to admission when slight bleeding occurred. 
Pelvic examination revealed a stenosis of the cervix and a .soft, cystic uterus en- 
larged to the size of a three and one-half months ’ gravidity. At operation the uterus 
contained 120 c.c. of old blood. There Avas a right hematosalpinx and a cystic 
right ovary. The uterus aa'us adherent to the cul-de-sac posteriorly' and the bladder 
anteriorly. A supravaginal hy'sterectomy and a right salpingo-oophorectoray were 
performed. Culture of the retained uterine blood aa'qs sterile. The postoperntire 
course Avas uneventful and the patient Avas discharged fourteen days after operation. 
Final diagnosis Avas hematometra and right hematosalpinx secondary to cervical 
stenosis. 

D. Dematooolpos Secondary to Post-Partum Vaginal Atresia . — 

Case 15. — This patient, a 22-year'Old graA'ida i, para i, was delivered insfru- 
mentally of a stillborn full-term fetus three months prior to admission. PollOAving 
this she had amenorrhea arid continuous urinary incontinence. Pehde examination 
disclosed a short vagina Avith obliteration of the fomices by adhesions. Neither 
cervix nor uterus could be identified. There Avas a .3 cm. opening in the anterior 
vaginal wall which communicated Avith the bladder. Preparatory to the repair of the 
ve.sicovaginal fistula, an attempt Avas made to release the adhesions in the upper 
part of the vagina and during this procedure a blind cavity was entered and S or 
drams of old blood escaped. 

E. Cervical Stenosis Following Bemoval of Cervical Fibroadenoma and Dilatation 
and Curettage . — 

Case 16. — This patient was a 43-year-old gravida and para ii who complainecl 
of severe abdominal pain, radiating to the back and thighs. She had had a posterior 
colporrhaphy, appendectomy, ligation of tubes and ventral fixation, followed 
years later by' a dilatation and curettage for a fibroadenoma of the cenux. P^ 
examination disclosed a completely stenosed cervix and a tense cystic uterus ti 
size of a three months’ gravidity'. At operation the uterus contained old blood u 
both tubes and ovaries Avere normal. A supravaginal hysterectomy and bilatera 
salpingo-oophorectomy were performed. The postoperative course Avas unevent u . 

F. Cervical and Vaginal Stenosis Following X-ray and Badium Therapy for 
Carcinoma of the Cervix . — 

Case 17. — This 65-year-old AA'oman complained of a painless enlarging, pchac 
mass. Her menopause began fifteen years before. FolloAving the diagnosis of car 
cinoma of the cervix she receh'ed x-ray and radium therapy; the exact dosage 
not mentioned. Pelvic examination rcA'caled a large cystic, symmetrical mass risi g 
out of the pelvis to four fingerbreadths above the umbilicus. The vagina pas 
completely’ obstructed by adhesions. At operation a panhystercctomy was 
and a huge distended uterus Avhich contained 800 c.c. of blood Avas removed, a ic 
scopic study' of the uterus showed atrophic mucosa AA-ith transitional and sguaiu 
cell metaplasia. The postoperatiA'c course Avas uneventful. 

G. Menopausal Cervical Stenosis and Adenomyosis Uteri. — 

Case IS. — This 51-y'ear-old gravida and para iv had meno-metrorrh^m 
loAver abdominal pain on the first day of the period, for tAVO years. Her 
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usually sterile the fluid may contain B. coli and other organisms which 
are secondary invaders from hlood or Ijunph streams, from adlierent 
intestine, or are introduced during surgical intervention. The fluid, 
if infected, is malodorous, purulent, and hemorrliagic, and drains slowly 
because of its treacle-like consistency. Although the usual amount is 
500 to 1,500 C.C., as much as 3,500 c.c.^° have been evacuated. The color 
varies from bright red to black. Fluid obtained from 5 cases of 
hematometra has been assayed for female sex hormone. An estrogenic 
reaction was present in only one (personal communication from E. T. 
Frank). 



Fig. 4. — Late stage showing hematocolpos, hematometra, and hematosalpinx due to 

imperforate hymen. 

ACQUIRED STENOSIS CAUSING HENATONETRA 
A. Cervical Stenosis Due to Cauterisation . — 

Case 12. — This 43-year-old patient, gravida x, para vi, had 4 induced abortions. 
Her chief complaints were amenorrhea, abdominal pain, urinary urgency, and fre- 
quency. The cervix was cauterized one year prior to admission. Pelvic examination 
disclosed a stenosed cervix which did not permit the passage of a fine probe; a 
slightly enlarged uterus; and bilateral tender, cystic adnexal masses. At operation, 
the uterus was found to be enlarged to the size of an eight weeks’ gravidity by old 
blood, and there were also bilateral ovarian cysts and hematosalpinges. A supra- 
vaginal hysterectomy and bilateral salpingo-oophorectomy were performed with 
drainage through the cervix. The pathologic report was “cervical stenosis, chronic 
hematometra, bilateral hemorrhagic endometrial cysts of the ovaries, and adenomyosis 
of the uterus.” The patient, febrile for ten days postoperatively, was discharged on 
the eighteenth day. 
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adenocarcinoma on tlic lateral uterine wall. The operation consisted of a supra- 
vaginal hysterectomy and a bilateral salpingo-oophorectomy. A small fibroadenoma 
of the cervix protruded into the cervical canal, causing partial obstruction. 

The most common cause of stenosis in tliis group of cases was injury 
sustained during delivery, followed by infection (Cases 13, 14, and 15). 
Cervical stenosis secondar.y to cervical fibroadenoma was encountered 
twice (Cases 16 and 19). The other etiologic factors were cauterization 
of the cervix, x-ray therapy, and involutional cervical changes. Caustics, 
hyperpyrexia, stem pessaries, gonorrheal and diabetic vaginitis have 
also been reported. 

Tlie syndrome in the female at puberty is generally similar to that 
in older Avomen, except that in later life the history indicates an ac- 
quired cause for the condition. Since at first the acquired stenosis is 
usually partial, the pelvic organs do not show marked enlargement. 
A prolonged, diminished, black, tany floAv and occasionally metrorrhagia 
characterize the menses, and as the block becomes complete, amenorrhea 
and painful genital tract distention set in. Occasionally dy.spareunia 
occurs. 

Acquired hem atom etra is usually unrecognized until ushered in hy 
general malaise, chills and high fever due to presence of infection. 
As a rule, however, the general health is not affected and constitutional 
changes arise onlj^ with hemorrhage and infection. A correct preopera- 
tive diagnosis in this type of patient is rarely made. 

In uncomplicated cases of hematometra and hematocolpqs the tem- 
perature, pulse, and respiration, as well as blood count and sedimenta- 
tion time, are Avithin normal limits. When the pain localizes in the right 
loAver quadrant, appendicitis is usually first considered. Congenital 
anomalies ahvays complicate the picture. A double uterus is confusing, 
since one uterus may bleed normally or may be enlarged by a fetus, 
AAdiile the other, due to atresia, may contain a hematometra. Pregnancy 
is simulated by the moderately enlarged, soft uterus, and amenorrhea, 
and abortion by the intermittent uterine bleeding. 

Ectopic pregnancy is suspected in cases of unilateral ruptured hemato- 
salpinx. The amenorrhea, and sudden pelvic pain radiating to tic 
shoulder or subdiaphragmatic region in a patient Avith an adnexal mass, 
a soft uterus, rapid pulse (and shock) are identical Avith the climea 
picture of a ruptured ectopic pregnancy. 

The treatment of gynatresia is ahvays surgical. The extent and 
method of the surgical procedure depend on the site and type of atresia, 
the patient’s age, the necessity for preserving the childbearing function, 
and the presence or absence of infection. The prevention of secondarj 
infection and the establishment of free but .sIoav drainage are t le 
fundamental principles involved. Simple procedures Avere usually a c- 
quate in the younger patients of this group. _ ^ 

Conservatism Avas employed, particularly in children, since risks o 
laparotomy and the undesirable effects of castration and sterilization 
contraindicate radical surgery except as a lifesaving measure. n 
older Avomen, especially at the climacterium, radical measures AA^er 
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menstrual period occurred two months prior. On admission she complained of 
severe generalized abdominal pains which within twelve hours had localized in the 
right lower quadrant. There was also moderate uterine bleeding. Physical examina- 
tion disclosed an acutely ill patient in moderate shock. The blood pressure was 
S4/o4. There was marked bilateral adnexal tenderness. The pelvic organs could not 
be definitely outlined because of the spasm. Exploratory laparotomy revealed 
a small amount of blood in the pelms and under both leaves of the diaphragm. The 
uterus was soft, cystic and distended to the size of a three months’ gravidity. 
Bilateral hematosalpinges were present. A. panhystereetomy was performed. The 
pathologic report was partial stenosis of the cervix at the internal os; adenomyosis 
of the uterus; hematometra; bilateral liematosalpinx and hematoperitoneum. The 
postoperative course was uneventful (Fig. 5). 



Fig-. 5. — Partial cervical stenosis and endometriosis causing pailial hematometra, 
hematosalpinx, and hematoperitoneum. 

H. Cervical Oistruction Secondary to Uterine Fibroids . — 

Case 19. — This patient was 78 years of age. The climacteric had occurred at 
the age of 40. Her chief complaint was metrorrhagia of five weeks’ duration. In 
addition she mentioned a large pelvic mass the size of wMch was constant for the 
past thirty years. Pelvic examination disclosed a senile atrophic vagina and an 
irregularly enlarged firm uterus reaching one fingerbreadth above the umbilicus. 
The sedimentation time was accelerated to fifteen minutes. Dilatation and curettage 
disclosed a huge distended uterine cavity; but the curettings showed grossly no evi- 
dence of carcinoma. IVhen the pelvis was explored, a large distended fibroid uterus 
containing old clotted blood was found. The opened cavity revealed a large, oozing, 
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SUilMARY 

1, Nineteen eases of liematocolpos and liematometra are discussed. 
Eleven were due to eongenital anomalies and 9 were secondary to ac- 
quired gjmatresia. 

2, Imperforate hymen is the most frequent congenital anomaly pro- 
ducing hematometra. 

3. The etiologic factors causing acquired atresias are childbirth in- 
juries and post-partum infection. Cervical cauterization, x-ray therapy, 
atrophic changes, and cervical tumors also cause stenosis leading to 
hematometra. 

4. In children, the diagnostic triad is an imperforate bulging hymen, 
a pelvic tumor and delayed menses. 

6. In adults, diagnosis is not as simple, since the g}maircsia is nsiially 
acquired and partial. Large hematometra are therefore rare. 

6. Treatment is always surgical. Conservatism is advocated. 
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Ketteringham, Rose C., and Austin, Bruce R.: Blood Sugar During Dahor, at 

Delivery and Postpartum, With Observations on Newborns, Am. .1. JL Sc. 195: 

328, 19.38. 

The mean maternal blood sugar at delivery in 50 cases was 124.0, with 00 per cent 
of the cases falling between 110 and 140 mg. per 100 c.c., approximately 40 to 50 
mg. above the normal range. The mean blood sugar for 47 infants at birth was 
103.0; 94 per cent of these infants presented values lower than those of their respec- 
tive mothers. Both ane.sthosia and labor have been shown to contribute to the rise 
in blood sugar at delivery, but there is no indication that the duration of those factors 
is the primary cause of the rise. The blood sugar of the infant is dependent upon 
that of its mother, and factors atfccting the blood sugar of the mother atfect that 
of the infant. It would seem that the newer obstetric techniques produce no 
deleterious effects on the glucose metabolism. In 28 cases, comparison showed 
the blood sugar higher at delivery than dui-ing the first stage by a difference in mean 
of 28 mg. per 100 c.c. The blood sugar of any particular individual two or three 
days jiost partum is somewhat higher than normal. The authors established^ the 
norinal blood sugar r.angc for newborns by the modified Folin-Malmros fcchniquo- 
The first two day.s of life the blood sugar is 5o to 85 mg. per 100 c.c., with slifiht } 
higher values on the third day. Within three to six hours after birth the hloo' 

siiaar drops to the normal infant range. 

^ ‘ .1. TnouNWELi. Wjtheusi-oo;.. 
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more reasonably utilized, since benign and malignant tumors often 
found complicating the hematometra necessitated panhysterectomy; in- 
fection, often present, required adequate drainage. 

For imperforate hj^men, we found complete excision most satisfac- 
tory, since there was little danger from sepsis or recurrence. The free 
double margins of the excised hymen are sutured with interrupted 
chromic catgut. Patients are kept in bed postoperatively for ten to 
fourteen da 3 's, preferabI.Y in Fowler’s position to further drainage. 

Promoting uterine involution bj*^ vaginal tampon, trocar, irrigation, 
aspiration, and emmenagogues is to be condemned. Pelvic examinations 
after operation were not performed. Crucial incision of the hjanen 
has fallen mto disrepute, since it is followed recurrence. 

Obstructing vaginal septa and membranes arc completely excised. 
Hematometra with vaginal atresia requires a hj'^stereetomj^ If con- 
struction of an artificial vagina is necessary it ma.}^ be undertaken later. 
The skin tube-flap operation devised b.v Frank and Geist® has been 
used suceessfullj’-. 

For cerwcal atresias careful dilatation or anterior lip incision are in- 
dicated : a rubber tube is inserted into the uterine cawty for drainage. 
The cervix should be manipulated carefullj^ to avoid rupture of an 
unrecognized hematosalpinx. 

Unilateral hematometra and hematosalpinx in a bicornuate uterus 
were treated b.y amputation of the affected side. 

Generali}’- the surgeon is guided by the exigencies of the situation 
when complicated pelvic anomalies are found. 

Hematosalpinx is serious due to a potential, if not already present, 
infection, and most authorities advise an exploratoiy operation. Since 
the atresia must also be removed, the problem arises as to which proce- 
dure should be done first, the vaginal or abdominal. The advantages of 
doing the vaginal operation first are: (1) The true pelvic status is 
more easilj' and aceuratel}^ determined after evacuation of vaginal and 
uterine blood, and (2) if supravaginal hysterectom.y is necessary later, 
abdominal spill of infected blood from vagina and uterus is avoided 
(Graves). 

On the other hand “if the hematosalpinx has alread.y developed, drain- 
age from below will be a real danger on account of an ascending infec- 
tion” (Keinert). Also bimanual examination following the evacuation 
of blood from the vagina and uterus ma}'- light up a dormant infection 
or introduce it to the adnexa from below. 

Since drainage from below is mo.st often effective in our experience, 
it is alwa.vs indicated first in the absence of clinicall.v infected liemato- 
salpinges. However, the iiatient should be earefulbv observed for com- 
plications. Thus, a laparotoiu}' and the certain loss of part, if not all, 
of the pelvic organs is avoided. We believe that vaginal examinations 
are to be avoided whenever possible. 

If serious complications have already occurred, such as hemorrhage, 
peritonitis or tuboovarian abscess, intervention b}’- laparotom}’- is neces- 
sary. Di’ainage is adwsable in these cases because of the accompan}’’- 
ing infection. 
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addition, a large number of men handle the private service and some of 
them are probably less conservative in their private cases than we are 
in managing ward cases. 

Table III is a composite of the series here reported and the series 
reported a few years ago, showing a comparison of incidence and mortal- 
ity for different time periods. 


Table III 


YEARS 

DELIVERIES 

SECTIONS 

INCIDENCE 

DEATHS 

1908-1916 


122 

1:33.7 (3.0%) 

1 (0.82%) 

1916-1924 

7,637 

237 

1:32.2 (3.1%) 

12 (5.1%) 

1924-1932 

17,425 

374 

1:46.5 (2.2%) 

12 (3.2%) 

1932-1937 

11,210 

380 

1:30 (3.3%) 

8 (2.1%) 

Total 

40,388 

1,113 

1:36 (2.7%) 

33 (2.9%) 


In the 380 sections done during the last five years, the incidence of 3.3 
per cent is certainly greater than in any one of the three other periods 
shown in the previous table. We believe the reason to be that we are 
today doing many more sections for placenta previa, cardiac disease, and 
progressive toxemia, than we used to do in the past. This is brought 
out rather strikingly in Table IV. 


Table IV 


YEARS 

NO. OP 
SECTIONS 

FOR TOXEMIA 

FOR PLACENTA 
PREVIA 

FOR CARDIAC 
CONDITIONS 

1908-1932 

733 

37 (5.0%) 

19 (2.6%) 

18 (2.5%) 

1932-1937 

380 

32 (8.4%) 

24 (6.3%) 

24 (6.3%) 


2. INDICATIONS FOR SECTIONS 

Table V gives the indications in the order of their frequency together 
with the maternal and fetal mortality for each group. The fetal deaths 
do not include nonviable fetuses. In cases where several factors indicated 
the necessity for cesarean section, the most important one is classified as 
the indication. 

Disproportion, either with normal or with contracted pelvis, was re- 
sponsible for 35.7 per cent of the total number of sections. In this group 
there was a maternal mortality of 1.4 per cent, and no fetal mortality. 

Previous cesarean section was the second largest group with 88 cases 
or 23.1 per cent; the maternal mortality in this group was 1.1 per cent 
and the fetal mortality 3.3 per cent. While some clinics allow selected 
eases to go through labor after previous section, at our hospital we prefer 
to handle these cases by elective section, usually with sterilization if the 
woman has one or more living children. 

Progressive toxemia, placenta previa, cardiac disease with a liistory 
of broken compensation, and previous stillbirths, account for 26 per cent 
of the cases. During the past five years the percentage of cases handled 
bj' section for these four indications has been gi-eater than at any other 
time in the history of the hospital. 


A EEVIEW OF CESAEEAN SECTIONS 


IsADORE Daichman, M.D., FA.C.S., AND William Pomerange, M.D., 

Brooiclyn, N. Y. 

(From the Obstetrical Service of The Jewish Eospital) 

O UR object in presenting tliis paper is to add 380 cases done during 
the last five years (1932 to 1937) to our previously reported series 
of 733 cases; thus giving us a large series (1,113 sections) for study and 
analysis. This study gives us an opportunity to compare the results of 
the past five years with those reported in our previous communication : 
as to incidence, morbidity, mortality, and comparative results for classi- 
cal and low fiap sections. The latter operation was done only rarely 
prior to 1932 but since then has been performed quite frequently. 

1. INCIDENCE 

During the five-year period, 1932 to 1937, 11,210 women Avere de- 
liA’^ered at our hospital. Of these, 380 or 3.3 per cent, had a cesarean sec- 
tion. Table I gives the number of deliveries, the number of sections, and 
tlie deaths folloAving section for each year of the five-year period. 


Table I 



YEAR 

NO. OF 
DELIVERIES 

CESAREAN 

SECTIONS 

DEATHS FOLLOAVING 
SECTION 


1932 

2,416 

72 

0 


1933 

2,259 

72 

1 


1934 

2,350 

92 

0 


1935 

1,947 

74 

4 


1936 

2,238 

70 

3 

Total 


11,210 

3S0 

S 


We further divided this series of cases into two groups: private and 
general service. There Avere 7,932 prNate cases Avith 297 sections; an 
incidence of 3.7 per cent or 1 in 27 cases. The number of general service 
cases Avas 3,278 AAuth only 83 sections; an incidence of 2.5 per cent or 1 in 
40 cases. These facts are shown in Table II. 


Table II 



NO. OF CASES 

SECTIONS 

INCIDENCE 

Private Cases 

7,932 

297 

3.7% or 1 in 27 

AVard cases 

3,278 

83 

2.5% or 1 in 40 

Total 

11,210 

380 

3.3% or 1 in 30 


We feel that the reason for the greater incidence of sections in private 
eases as compared Avith the AA’ard service is that most of the repeat sec- 
tions, and a large percentage of the cases done for advanced cardiac dis- 
ease and previous plastic operations are from the priA’^ate service. In 
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Table VI. Causes of Morbidity (In Terms of Pathology) 


Wound infections 

.*53 cases 

Endometritis 

31 cases 

Upper respiratory infection 

10 cases 

Phlebitis 

10 cases 

Sepsis 

6 cases 

Generalized pelvic infection 

6 cases 

Parametritis alone 

5 cases 

Pyelitis 

7 cases 

Postpartum hemorrhage 

4 cases 

Acute cholecystitis 

1 case 

Cystitis 

1 case 

Pulmonary collapse 

1 case 

Pulmonary infarct 

2 cases 

Degeneration of fibroid 

2 cases 

Vesicovaginal fistula 

1 case 

Omental abscess 

1 case 

Bilateral parotitis 

1 case 


compared with the total number morbid in terms of temperature alone. 
The relationship between morbiditj’’ and type of anestliesia wiU be dis- 
cussed later. Associated procedures such as stei’ilization, myomectomy, 
occasional hysterectomy, and repair of abdominal liernia, seem to hare 
little or no effect on morbidity. 

Table VII shows the relation of duration of ruptui’ed membranes, 
length of labor, and number of vaginal examinations, to average 
morbidity (number of days of elevated temperature). 


Table VII 


membranes 

hours 

in labor 

1 VAGINALS 

CONDITION 

average 

NO. OF 

average 

NO. OF 

average 

morbidity 

HOURS 

MORBIDITY 

VAGINALS 

MORBIDITY 

Intact 

Ruptured 1 to 12 hr. 

3.5 days 

5.2 days 

0-12 

3.6 days 

None 

3.8 days 

Ruptured 12 to 24 hr. 
Ruptured 24 to 48 hr. 

5.0 days 

7.2 days 

12-48 

7.1 days 

1 or 2 

8.7 days 

Ruptured 48 hr. and 
over 

15,6 days 

Over 48 

i 

8.3 days 

1 

3 or more 
(only 2 
cases) 

6.5 days 


Table VII corroborates the well Imown fact tliat the longer the mem- 
branes are ruptured and the longer the patient is in labor before section 
is done, the greater the morbidity. 

4. MATERNAL MORTALITY 

In the series of 380 .sections, eight mothers died, giving a maternal 
mortality of 2.1 per cent. This is lower than the previous mortality rate 
of 3.4 per cent reported by us in our series of 733 cases. 

Case 1. — (1933.) A primipara ■\vith double mitral disease and a liistory of broken 
compensation before and during pregnancy. Membranes ruptured eight hours; mild 
pains for seven hours. Classical section -with sterilization under local anesthesia 
supplemented by gas-oxygen inhalation anesthesia. Eviscerated on sixth day post- 
operative. Wound resutured. Died of general peritonitis on twentieth day after 

section. 
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Table V 


INDICATION 

NO. OP 

CASES 

MATERNAL 

DEATHS 

PETAL 

DEATHS 

A. Disproportion 

1S6 (35.7%) 

^ ( 

1.4%) 

0 


a. With contracted pelvis 

96 

2 


0 


b. With normal pelvis 

40 

0 


0 


B. Previous cesarean section 

88 (23.1%) 

1 ( 

1.1%) 

5 ( 

3.3%) 

C. Toxemias 

S2 ( 8.4%) 

0 


4 ( 

25.0%) 

a. Eclampsia and pre-eclampsia 

23 

0 


3 


b. Chronic nephritis 

8 

0 


1 


c. Marked essential hypertension 1 

0 


0 


D. Placenta previa 

£4 ( 6.3%) 

1 ( 

4.1%) 

^ ( 

8.3%) 

E. Cardiac disease 

U ( 6.3%) 

1 ( 

4.1%) 

0 


P. Previous stillbirths 

W ( 5.0%) 

0 


0 


G. Soft part dystocia (operative) 

U ( 3.6%) 

1 ( 

7.2%) 

0 


a. Previous myomectomy 

8 

1 


0 


b. Vaginal plastics 

6 

0 


0 


H. Malposition 

10 ( 2.6%) 

0 


0 


a. Breech 

7 

0 


0 


b. Transverse 

3 

0 


0 


I. Uterine inertia and cervical 

10 ( 2.6%) 

0 


0 


dystocia 






J. Soft part dystocia 

6 ( 1.5%) 

0 


0 


(nonoperative) 






a. Fibroids 

4 

0 


0 


b. Double uterus 

2 

0 


0 


K. Old primipara with long his- 

6 ( 1.5%) 

1 ( 16.6%) 

0 


tory of sterility 






L. Diabetes 

4 ( 1.0%) 

0 


0 


M. Euptured uterus 

( 0.5%) 

0 


2 (100.0%) 

N. Ablatio placentae 

^ ( 0.5%) 

0 


1 ( 50.0%) 

0. Contraction ring 

1 ( 0.2%) 

1 (100.0%) 

1 (100.0%) 

P. Fractured peMs 

1 ( 0.2%) 

0 


0 


Q. Ectopic kidney in pelvis 

1 ( 0.2%) 

0 


0 


Total 

380 

s 


13 



The remaining 15 per cent of the sections were done for a great variety 
of indications as shown in Table V. 

3. MORBIDITY 

Any patient who had a tempei’atnre over 100.0° F. by mouth for more 
than 72 hours postoperatively was considered morbid. Of the 372 
patients who lived, 173 or 46.5 per cent were morbid. This is practically 
the same as tlie morbidity of 46.8 per cent reported for our previous 
series of 733 sections. There is always a marked discrepancy between 
the classification of morbidity in terms of temperature alone, and mor- 
bidity in terms of actual pathology. A good many patients run an 
elevated temperature for four or five days and yet no definite cause can 
be found to account for it. Other cases may have a wound infection or a 
severe postpartum hemorrhage or a low grade endometritis with foul 
lochia and yet have a perfectly normal temperature. Table VI gives the 
causes of morbidity in terms of actual pathology. 

A good many of the eases in Table VI overlap; e.g., the patient who 
has a generalized pelvic infection may also have an upper respiratory 
infection and a wound infection; and such a patient would be charted 
in all three categories. Thus, the number of patients whose morbidity is 
explainable in terms of actual pathology, is really quite small when 
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5. FETAL MORTALITY 

The gross or total fetal mortality was 21 or 5,5 per cent. Correcting 
for nonviability, the fetal mortality is reduced to 3,4 per cent. 


Table IX, Fetal Mortality 



TOTAL 

NONVIABLE 

FETUSES 

COnitECTED 


Stillbirths 

10 

5 

5 


Neonatal deaths 

11 

3 

8 


Total 

21 (5.5%) 

8 

13 (3.4%) 



Tlie gross or total mortality includes stillbirtlis and neonatal deaths. 
The only correction made is for nonviability (all fetuses less than 
twenty-eight weeks old were considered nonviable). 

Stillbirths . — Of the 10 stillbirths, 5 were nonviable and 5 were full term. Of the 
viable stillbirths, two mothers were sectioned for ruptured uterus, one for previous 
section, one for ablatio placentae and one for contraction ring. Of the 5 nonviable 
stillbirths, one mother was sectioned for essential hypertension with myocarditis, 
two for chronic nephritis, and one for advanced cardiac disease (twins). 

Neonatal Deaths . — There were 11 babies that died in the first two weeks of life. 
Of these 3 were nonviable. Of the 8 viable ones, five died of prematurity, two 
died of pulmonary atelectasis, and one of pulmonary atelectasis associated with 
multiple visceral hemorrhages. 


6. ELECTIVE SECTIONS 

One hundred twenty-five patients were sectioned before the onset of 
labor, with membranes intact, and in the vast majority no vaginal 
examination was done. One mother died (see Case 5 under maternal 
mortality), giving a mortality of 0.8 per cent. This group of cases does 
not include cases of eclampsia or placenta previa. 

Forty patients were morbid, an incidence of 32.2 per cent. The 
morbidity for the entire group of 380 cases was 46.2 per cent. 

In our previous series of 733 sections there were 152 elective sections 
with 3 deaths, giving a 1.9 per cent maternal mortality. Adding the two 
elective groups together we have 277 sections with 4 deaths, a 1.4 per 
cent mortality rate. This group of elective cases gives us our lowest 
mortality. For the 836 nonelective sections (total of botli groups) our 
maternal mortality was 3.4 per cent. 

Of the 125 elective cases done from 1932 to 1937 about 50 per cent 
were done for previous section, about 25 per cent for progressive toxemia, 
nephritis, and cardiac disease, 10 per cent for previous stillbirths, and 
the remainder for such indications as deep myomectomy, complete 
vaginal plasties, abruptio placentae, multiple fibroids, diabetes, etc. 

The gross fetal mortality for these 125 elective sections was 10 or 8 
per cent; of the 10 babies 6 were nonviable, giving a corrected fetal 
mortality of 3.2 per cent which is practically the same as the 3.4 per cent 
corrected fetal mortality for the entire group. 
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Case 2. — (1935.) A gravida iv, para iii, with membranes ruptured forty-one 
hours; in labor thirty-seven hours; three vaginal examinations. Vaginal delivery 
attempted by forceps after bilateral cervical incisions. This failed. A tentative 
diagnosis of ruptured uterus was made. Two hours later a Porro section was done 
under local infiltration anesthesia. Uterus found unruptured; marked retraction ring 
present. Died of peritonitis on sixth day. 

Case 3. — (1935.) A 35-year-old primipara vdth a history of sterility of fifteen 
years; membranes rujitured seven hours; no pains; one vaginal examination. A low 
flap section done under gas-oxygen-ether inhalation anesthesia. Died of a virulent 
peritonitis in forty-eight hours. 

Case 4. — (1935.) A 32-year-old primipara with a generally contracted pelvis. 
Membranes intact; no vaginal examinations; mild pains for fifteen hours. Low flap 
section under spinal anesthesia. Died of peritonitis on sixth day. 

Case 5. — (1935.) A 31-year-old primipara who had had a deep myomectomy in 
1930. Elective low flap section under general anesthesia. Marked bleeding during 
operation. Patient rapidly went into deep shock and died six and one-half hours 
after operation in spite of shock treatment and transfusion. Fifteen minutes before 
death, patient expelled about 800 c.c. of blood vaginally, indicating that there had 
probably been marked uterine atony with intrauterine hemorrhage. 

Case 6. — (1936.) A 29-year-old gravida ii with a generally contracted pelvis. 
Membranes intact; no vaginal examinations; mild pains for five hours. Classical 
section under gas-oxygen-ether anesthesia. Eviscerated on sixth day. Wound re- 
sutured; plastic peritonitis found. Died on sixth day, a few hours after resuturing 
of wound. 

Case 7. — (1936.) A 34-year-old gravida ii with history of previous section. Mem- 
branes ruptured thirteen hours ; no vaginal examinations ; no pains. Low flap section 
and sterilization under gas-oxygen-ether anesthesia. Died on fifth day of symptoms 
suggesting pulmonary embolus. 

Case 8. — (1936.) A 30-year-old primipara with a partial placenta previa. Classi- 
cal section under gas-oxygen-ether anesthesia. Had a small pulmonary embolus on 
twelfth day postoperative, resulting in a pulmonary infection. Discharged from 
hospital on twenty-second day while still running a low grade temperature of 
100.0° P. Died suddenly after three days at home. Death probably due to a large 
pulmonary embolus. 

Table VIII. Maternal Mortalitt 


CAUSE OF DEATH 

NO. OP OASES 

INDICATION FOR SECTION 



Contracted pelvis 

2 



Cardiac disease 

1 

Peritonitis 

5 

Contraction ring 

1 



Old primipara 

1 

Pulmonary embolus 

2 

Placenta previa 

1 



Previous section 

1 

Shock — ^probably due to uterine 

1 

Previous deep 

1 

hemorrhage 


myomectomy 



Infection and embolus are responsible for 87.5 per cent of the deaths. 
In our previous series they accounted for 84 per cent of the deaths. 

A study of the condition of the membranes, duration of labor, and 
number of vaginal examinations in the 8 patients vdio died, fails to 
reveal any definite relationship between these factors and the death of 
the patient. The same was true for the 25 deaths in our pre\aous series 
of sections. However, it is quite lUcely that in a very large series of 
deaths following section, some definite relationship could probably be 
established. 
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7. TYPE OP OPERATION 

Of the 380 cases for 1932 to 1937, 269 sections were of the classical 
type with 5 deaths, giving a maternal mortality of 1.8 per cent. One 
hundred and eleven were low flap sections with 3 deaths, a mortality 
rate of 2.7 per cent. If we add together the classical and low flap sec- 
tions for the entire series of 1,113 eases from 1907 to 1937, we get the 
results as shown in Table X. 


Table X. CoarpAKisoN op Classical and Low Flap Sections 



number 

deaths 

mortality rate 

Classical sections 

945 

28 

2.96% 

Low flap sections 

168 

5 

2.97% 


The mortality is practically the same for the low flap and classical 
sections. It must he remembered, liowever, that we are comparing series 
of unequal size (945 against 168), and also the fact that a good many 
of the low flap cases had longer tests of labor with longer periods of 
ruptured membranes. "We feel that the low flap section, while not in- 
fallible, offers a definitelj^ greater margin of safety than the classical 
route for the case that has had a fairly long test of labor or when the 
membranes have been ruptured for some time. 

Six Porro sections were done in the group of 380 cases. Three were 
done for multiple fibroids, two for ruptured uterus, and one for con- 
traction ring wrongly diagnosed as ruptured uterus. One mother died, 
giving a mortality of 16.6 per cent (see Case 2) . Three babies were still- 
born. Of the 5 mothers that lived, 2 were morbid and 3 nonmorbid. 

8. ANESTHESIA 

In order to eliminate sucli factors as duration of labor, length of time 
membranes have been ruptured, and number of vaginal examinations, 
only elective eases were studied to determine any possible relationship 
between type of anesthesia and morbidity. 

Table XI shows the percentage of morbidity for each type of anes- 
thetic used. 


Table XI. Eelation op Tyi'e op Anesthetic to Morbidity 



TOTAL 

CASES MORBID 

percentage 

General 

53 

19 

35.8% 

Spinal 

45 

14 

31.1% 

Local 

26 

7 

27.9% 


While the percentage of morbid cases is not remarkably lower, wlien 
done under local infiltration, one gets the definite impression clinically 
that these cases do much better postoperatively than those done under 
general or spinal. The patients are more comfortable, they rarely vomit 
or become distended, they can take fluids by mouth six to eight hours 
postoperatively, and they usually run a slower pulse than with tlie other 
forms of anesthesia. 







INSULIN TREATMENT OF DYSMENORRHEA 
Edna Watt Sghrick, M.D., Lincoln, Neb, 

M alnutrition has long been imoivn as a constitutional reason 
for dysmenorrhea, AltselmP in using insulin for its metabolic 
stimulating effect in malnutrition found in dysmenorrhea patients an 
absence of painful menses while under treatment with insulin. He 
believed that the improvement of the dysmenorrhea with insulin was 
due indirectly to the resultant improvement in nutrition; so he decided 
to try the direct effect of insulin on a patient witliout malnutrition dur- 
ing an attack of dysmenorrhea. He noted relief in ten out of twelve 
cases, I became interested in this ncAv, easy method of treatment and 
decided to try it on a few cases, Mj’- interest was stimulated by Miller’s 
statement that probably all the glands of internal secretion play their 
part in the female menstrual cycle and bear a distinct relation also to 
the nervous and emotional constitution of women, also by the well-known, 
but frequently forgotten, fact that the sex glands of girls and women 
are stimulated by the use of insulin,®* ® 

I have followed a small series of ten cases for five to six months, 
giving Squibb ’s regular insulin, five units daily before lunch for three 
to five days before each menstrual period for two to three months. The 
girls used in this study were unmarried college students; ages 16 to 
29 years, whose menstrual periods were regular and normal in all re- 
spects except for the association of pain of varjdng degrees of severity. 
Eight out of ten patients (or 80 per cent) were subjectively benefited 
while under treatment, and three have had several menstrual periods 
free from pain without the use of insulin. Further observations and 
more case studies are necessary before w*e can say whether or not tins 
work has any permanent effects. Table I gives a summary of the case 
studies to date. 

Corroborating Altschul’s^ findings, I have succeeded in relieving the 
cramplike pains of dysmenorrhea with a single injection of tSquibb s 
regular insulin, 5-7 units given during the attack of dysmenorrhea with 
a supply of carbohydrate to counteract the antidiabetogenic effect of 
the insulin, 

Altschul and others- have suggested that insulin may work through 
its hypoglycemic effect. Efforts to control the antidiabetogenic effect of 
in.sulin and a few blood sugar studies -would seem to discredit this hy- 
pothesis, The opposite view of tliis theory, that hypoglycemia is a 
cause for d3^smenorrhea and not a cure, has been taken bj*- Tedstrora jmc 
Wilson,^ The nausea, vomiting and faint feelings associated with 
dysmenorrhea suggested the hypoglycemia theory. Fasting blood sugar 
studies showed no uniform variation in fasting blood sugar levels at 
menstruation as compared -with the mid-menstrual level. Eighty pei 
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As far as spinal anesthesia is concerned, about three years ago we had 
two near-deaths immediately after the spinal injection of neocaine. 
Since then we have given np its nse entirely on service cases and most 
of ns do our private cases under either general or local infiltration anes- 
thesia. We consider spinal anesthesia dangerous for the pregnant 
woman, as De Lee has been pointing out. We believe local infiltration 
to be the safest anesthetic for cesarean section as well as the one that 
gives the patient the most comfortable postoperative course. 

9. SUMMARY OF 380 SECTIONS (1932-1937) 

Of 11,210 deliveries, 380 were done by cesarean section, an incidence 
of 3.3 per cent. There were 8 deaths giving a maternal mortality of 
2.1 per cent. The number of eases morbid in terms of temperature was 
173 or 46.5 per cent. The fetal mortalit}’- after correction for non- 
viability was 3.4 per cent. There were 125 elective sections with one 
death, giving a maternal mortality of 0.8 per cent for this group. In the 
elective eases done under local anesthesia the morbidity was somewhat 
lower than for the eases done under general or spinal anesthesia. 

10. SUMMARY OP 1,113 SECTIONS (1907 to 1937) 

During this thirty-year period there were 40,388 deliveries of which 
1,113 were cesarean sections j an incidence of 1:36 or 2.7 per cent. 

Thirty -three mothers died, giving a maternal mortality of 2.9 per cent. 
The number of cases morbid in terms of temperature was 505 or 45.3 
per cent. The corrected fetal mortality for the entire group Avas 3.5 per 
cent. 

There Avere 277 elective sections Avith 4 deaths giving a mortality of 
1.4 per cent for this group. 

Of the 1,113 eases, 945 Avere classical sections AAoth a mortality of 
2.96 per cent, Avhile 168 Avere tAA'o flap sections AAdth a mortality of 2.97 
per cent. 

Table XII brings out all the facts mentioned above. 


Shelesnyak, M. C., and Rosen, Samuel: Naso-Genital Relationship, Endocrinology 

23: 63, 1938. 

The periodicity of the estrus cycles of 209 young adult female rats was observed. 
The effect of treatment of the nasal mucosa with various agents on the estrus cycles 
was studied in 185 rats with liistories of regularity. Control animals received treat- 
ment orally. Stimulation with oleum sinapis appeared to affect the regularity of the 
cycles, chiefly in the follicular pliase. Depression effected with tannic and tri- 
chloracetic acids produced prolongation of di-estrual phase in 9 of 20 cases. Anes- 
thetization of nasal mucosa with nupercaine produced pseudopregnant state in 58 
of 115 cases. Controls which received buccal treatment were negative. Traumatiza- 
tion of the uteri of 16 nupercaine treated animals uith prolonged cycles provoked 
gross decidual growths in 12 cases. 


J. Thokxavell AVithekspoon. 



DERMOID CYST OF THE OVARY WITH PERFORATION OP 
THE URINARY BLADDER AND OF THE SIGMOID 

Bayard Carter, M.D., AValter L. Thojias, M.D,, and 
Richard L. Pearse, M.D., Durhaji, N, C. ; 

(From the Department of Ohsietncs and Dynecology, Dul:e University) 


O VAEIAiSr dermoid cysts Jiave been reported frequently as the cause of peculiar 
symptoms because of their tendency to perforate adjacent viscera. Our patient 
is remarkable because of pilimictio (passage of hair in the urine) and the passage 
of feces and gas by urethra. 


The patient was a 3G-year-old, para i, white married female. She entered Duke 
University Hospital Oct. 12, 1937. Menarche was at age of fifteen and her periods 
had been normal and regular. Her family history and past history were irrelevant. 
She had had urinary frequency for ''as long as she could remember.’^ 

In July, 1932, when about four months jJrcgnant, her first and only pregnancy, 
the patient had an attack of cramplike, lower abdominal pain lasting a day. Tins 
was diagnosed as kidney colic. Ho x-rays were taken and no other diagnostic 
studies were made. She noticed no hematuria or increase in frequency. Two weeks 
later she had another attack followed by increased frequency and dysuria. She wjis 
treated for cystitis throughout the rest of her pregnancy by oral medication and 
by bladder irrigations. In December, 1932, following a prolonged labor, the patient 
was delivered by forceps of a full-term healthy’ child (10.5 pounds). The puer- 
perium was uncomplicated by fever or hemorrhage but "the left side of the 
patient’s body’ was paralyzed for three months.” The lower extremity was par- 
ticularly affected. She continued to have dysuria and frequency, and following 
recovery from her palsy, received two cystoscopic treatments for pyelitis. Except 
for frequency she was fairly’ well. In July’, 3933 she had a severe attack of lower 
abdominal pain. The pain lasted for about a day and was followed by great 
abdominal distention and continuous vomiting. During this episode she was febrile, 
and her abdomen was so tender that she would not allow herself to be examined. 


She was in bed about a month. Following this she noticed no change in her 
urinary symptoms and her bowels moved as usual. She had slight lower abdominal 
pain and would occasionally have a low grade fever. In .July and August, 1935 ske 
had attacks of severe lower abdominal pain lasting about two hours. In February, 
1936 she had a severe attack of lower abdominal pain lasting almost six weeks, 
characterized by remissions of a few days’ duration. She again vomited contin- 
uously and her abdomen was very much distended. She had considerable fever. 
With this attack she first noticed the passage of gas and feces through her urethra. 
This was not continuous and was noted only when her bowels "were loose.” 

On April 6, 1936 she entered Duke University Hospital for the first time. Physical 
examination was not remarkable except for the pelvic findings. The external gem- 
taba were normal. The perineum was relaxed and lacerated. The cervix was 
lacerated and chronically infected. Tlie uterus was t^vice nonnal size and firm. Cath- 
eterized urinC specimens w'ere loaded with pus and had a fecal odor. B. coli com- 
munis was cultured from the urine. A “flat” plate of the abdomen showed “nn 
elongated area of calcification overlying the left margin of the sacrum, possibly 
in the soft tissues of the pelvis.” A cystogram showed marked compression of the 
upper margin of the bladder, "probably by an enlarged uterus or fibromyoma. 
Cystoscopy revealed inflammation around the trigone and normal ureteric orifices. 
Urine from both ureters showed no pus. The diagnosis of chronic cystitis^ was 
made and the patient was given bladder irrigations. She was discharged relieved 


of bladder symptoms on April 15, 1930. 

She continued to have marked dysuria and frequency. Wlien seen in the Out- 
Patient Department on July 7, 1936, the fundus of the uterus -was normal in .size 


and no masses were palpable. 
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Table I. Case Studies 



S W 
■< H 

1 

DURATION OP 
SYMPTOMS 

YR. 

ONSET OP PAIN 
(RELATION TO 
PLOW) 

NUMBER OP 
INJECTIONS 
MONTHS 

DURATION OP 
OBSERVATION 
MONTHS 

a 

B w 
o & 

H J 
n P 
m w 

P w 
to (S3 

L.M. 

26 

WBSM 

15 

1st day 

3 

6 

Pain relieved 

I.R. 

16 


1 

1st day 

3 

6 

Pain relieved 

H. S. 

19 


4 

1st day 

3 

6 

Pain relieved 

B. R. 

18 

mm 

5 

1 day be- 
fore flow 

2 

5 

Pain relieved 

N.M. 

25 

13 

S 

1st day 

3 

3 

Relief 

A. S. 

30 

15 

10 

7 days be- 
fore flow 

2 

5 

Relief 

0. W. 

25 


9 

1st day 

3 

5 

Some relief 

M.B. 

17 


7 

1st day 

3 

6 

Relief 

G.W. 

20 

B9 

6-7 

1st day 

3 

6 

No relief 

S. E. 

29 

■9 

10 

1st day 

3 

6 

No relief 


cent of their dysmenorrhea subjects showed a lower blood sugar during 
menstruation (below 80 mg. per 100 c.c. of blood). These patients 
were relieved by high carbohydrate feedings and intravenous glucose 
immediately, but the fact that carbohydrate feeding and intravenous 
glucose also helped patients with normal or high blood sugars discredits 
their hypoglycemia theory. 

The physiologic explanation of the success of the high carbohydrate 
feedings and intravenous glucose therapy in the treatment of dysmenor- 
rhea lies in the fact that such therapy may stimulate the pancreas to 
secrete more insulin, and the favorable results therefore would be due 
primarilj’' to insulin. This idea is supported by the fact that increasing- 
blood sugar level of patients who had normal or high blood sugars 
also gave relief. At present, I believe that insulin therapy in functional 
dysmenorrhea is successful because of its effect on the ovaries. The 
study of insulin treatment for dysmenorrhea needs further investiga- 
tion; however the results so far indicate that it is of value in the treat- 
ment of this common complaint. 
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and to the left of the uterus an ovoid mass about 4.0 by 8.0 cm. was palpable. Tlic 
right vault was negative. The diagnosis of dermoid cyst of the left ovary with per- 
foration of the bladder was confirmed. A catheterizcd specimen of urine was loaded 
with pus and Staph, aureus was cultured. Her hemoglobin was 80 per cent (Sahli), 
red cell count 4,210,000, and white count 6,000. Differential counts were within 
normal limits. Sedimentation rate Avas 10.0 mm. in thirty minutes. Her Kalm 
and Wassermann tests were negative. Cystoscopy showed a tuft of hair about 0.0 
cm. long protruding through a fistula on the left side of the fundus of the bladder. 
The opening appeared about half a centimeter in diameter. A flat x-ray plate 
of the abdomen shoAved the calcified area on the left of the pelvis unchanged. 
Barium enema shoAved a small irregularity along the lower margin of the sigmoid 



Fig. 2. — Barium enema after expulsion. The fistulous tract extends tlirough tlic 

calcified area. 

and a narroAV collection of barium that extended past tlie calcified area to the region 
of the bladder. This Avas considered to IiaA-o been caused by a small sinus trac 
extending from the sigmoid. 

On Oct. 20, 1937 celiotomy Avas performed under gas, oxygen, and ether anesthesia. 
A midline suprapubic incision AA'as made. A knuckle of sigmoid aa'us adherent to a 
mass of adhesions on the left side of the peh-is. The uterus Avas obscured by a fold 
in the bladder AA-hich AA-as adherent across the fundus and to both broad ligaments. 
The right tube and ovarj- Averc grossly normal and Avere adherent lightly to the pos- 
terior surface of the broad ligament. The pelvis AA-as carefully isolated by packing 
and the sigmoid Avas dissected free. It aa-rs adlierent to a cystic structure abou 
4.0 by S.O cm. in diameter AA-liich AA'as densely adherent to the left anterior region 
of the bladder. The left ovary AA-as a .small cystic structure about 4.5 cm. in diameter 
and AA-as connected to the cyst only by a fcAV fibrous strands. The sigmoid com- 
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She reentered Duke University Hospital on Aug. 6, 1936. Nothing remarkable 
had occurred in the interval. The uterus was found to be slightly enlarged and 
again no adnexal masses were palpable. The bladder wall felt thick and tender. 
Her urine was again found to be loaded with pus. Cystoscopy revealed slight 
trigonitis. She was found to have a residual urine of about 30.0 c.c. X-ray films 
showed the calcified area in the pelvis unchanged. She was discharged on Aug. 11, 
1936 with the diagnosis of chronic cystitis and was given a ketogenic diet. 

Dysuria, frequenc}', and occasional passage of feces and gas through urethra 
persisted. In May, 1937, she had a sudden attack of massive hematuria lasting 
three weeks. In June, 1937, she first noticed the passage of hair and small calculi by 



Fig:. 1. — ^Rctrogi-ade pyelogram of left kidney. The calcified areas and the deformity 

of the bladder are visible. 

urethra. After the hematuria subsided she was cystoscoped weekly by her local 
physician. Small masses of hair and stones were removed from her bladder and 
bladder irrigations were given. In July a tuft of hair was found protruding into 
the fundus of the bladder and the diagnosis of perforating dermoid C 3 -st was made. 

On Oct. 12, 1937 the patient again entered Duke University Hospital. Phj-sical 
examination showed normal temperature, pulse, respiration.?, and blood pressure. 
The only significant findings M'ere slight tenderne.«H and spasm in the left lower 
quadrant of the abdomen. Pelvic examination showed normal external genitalia, 
relaxed and lacerated perineum, small cystoccle, and small rectocele. The cerwx was 
lacerated and eroded. The fundus was normal size, anterior, and movable. Anterior 
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of malignancy in the dermoid. Stratified epitlieliiun and numerous glandular struc- 
tures were present. There were some brain tissue, much bone and cartilage and one 
area that showed a collection of renal tubules. The smaller structure proved to he 
a simple cyst with a fibrous wall and an endothelial lining.” 

The patient returned to the dispensary three months after the operation. She 
was completely relieved and had gained weight. Cystoscopy revealed a small red- 
dened plaque at the site of the urinary fistula. Her urine was entirely normal 

The above patient is interesting because of the accuracy witli which her symptoms 
can be interpreted in retrospect. The dermoid obviously had its origin in the left 
ovary. During her pregnancy in July, 1932 the initial attack of pain was probably 
due to torsion of the pedicle. The “paralysis” post partum was apparently due 
to some cause totally unrelated to her pelvis, as the size and the anterior position 
of the cyst would have prevented any pressure on the lumbosacral plexus. The at- 



tack of fever, distention, vomiting, and abdominal pain in July, 1933 was undoubt- 
edly due to peritoneal irritation. At that time the dermoid was probably completelj 
separate from the ovary. The attack was caused either by infection in the cyst or 
leakage of some of the contents witli the production of a sterile peritonitis. Feces 
and gas appeared in the urine in February, 1936, and at that time the dermoid was 
probably receiving its blood supplj' entirely from the sigmoid and bladder. The 
mass felt in April, 1936 may have been due to the accumulation of feces in the 
cyst or to incomplete evacuation of the contents. The mass disappeared in August, 
1936 because of escape of the cyst’s contents and the collapse of its fibrous walls 
with the better establishment of the fecal fistula. The mass palpable on her las 
admission was due to enlargement of the subsidiarj' locules. 

Ewing22 lias stated, “Tlic dermoid may migrate from the ovaiy' and become im- 
planted elsewhere or perforate the hollow viscera.” The etiologic factor in the 
formation of fistulas appears to have been primarily interference with the bloo' 
mjpply of the dermoid and subsequent infection of its contents. In none of the 
cases reported was malignancy a factor. 
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municated with the cyst through a fistula about 0.5 cm. in diameter. The defect 
in the sigmoid Avas closed with a double layer of inverting sutures. The bladder was 
then freed, and the dermoid cyst excised from its attachment to the bladder. The 
fistulous tract communicated through the dermoid and a tuft of hair about 6.0 cm. 
long, lightly encrusted with calcareous material, was pulled out of the bladder as the 
cyst was removed. The opening in the bladder was slightly enlarged and infolded 
with a double layer of continuous sutures. The remnant of the left ovary Avas ex- 
cised and the abdomen drained by posterior colpotomy. 

An inlying catheter Avas left in the bladder for nine days, and she Avas given 
0.25 per cent acetic acid bladder irrigations every tAVO hours. A rectal tube was 
left in place most of the time for the first five days, since no cecostomy had been 
performed. For three days postoperatively the patient Avas given nothing by mouth 



Pig’. 3. — Diagram of the findings at operation. 


and received pai'enteral fluids. Her temperature and pulse dropped to jiormal and 
she Avas given liquids by mouth. She passed much flatus by rectal tube. Tlie ab- 
dominal Avound healed by first intention. Vaginal drains Avere removed on the seventh 
day. This Avas folloAved by the drainage of considerable amounts of foul pus from 
the vagina. On the eighth postoperative day the patient developed a small perianal 
abscess. It Avas incised under gas-oxygen anesthesia on the tenth postoperative day. 
Her bowels thereafter moved spontaneously with mineral oil. She Avas discharged 
on the eighteenth postoperative day completely relieved of her symptoms. 

The pathologic report A\’as as folloAA's: “The specimens were a large dermoid 
cyst and a smaller C3-stic structure. The dermoid was 2.0 by 4.0 by S.O cm. and Avas 
bilocular. BetAveen the lobes was a groove containing hair and feces. On section 
the locules contained clear fluid and there was much calcium in their Avails. Tliere 
AA’ere some papillomatous outgrowths in the lining. The smaller cyst AA-as 4.5 cm. in 
diameter, unilocular and had a smooth lining. Microscopical^ there was no evidence 









NEPHRECTOMY FOR UNILATERAL TUBERCULOSIS 
FOLLOWED BY PYELITIS IN THE RE]\IAINING 
KIDNEY DURING PREGNANCY«= 

Norman Pleshette, M.D., New York, N. Y. 

(From the Obstetric Department of the Beth Israel Hospital) 

EPHRBCTOMY for unilateral tuberculosis followed by a pyelitis in the remain- 
i ^ ing kidney during pregnancy has not been reported before. Nephrectomy during 
pregnancy for all types of kidney pathology is uncommon ; nephrectomy for tubercu- 
losis during pregnancy is rare. Stevensi in 1924 published a collected series of 18 
eases including 2 of his oum. Since that report 5 cases were reported by Pugh, 2 
Eavina3 reported 3 cases, and Andrew* reported 1 case. 

The essential symptom comidex is not typical. Tiie riglit kidney is more frequently 
involved than the left. In the cases reported the disease has been diagnosed from 
the second to the eightli month of pregnancy'. The onset has been insidious in most 
cases. There has been usually frequency of urination and nocturia. Dysuria has been 
a variable complaint. Gross pyuria may be present especially if there is a secondary 
infection; on the other hand the urine is frequently clear with no albumin or only 
a faint trace showing. Hematuria occurs frequently and early, often pointing the 
w-ay to the diagnosis. The phy'sical signs were often inconspicuous; tlie majority 
of cases .were afebrile and had mild to moderate costovertebral tenderness. In some 
cases there was suprapubic tenderness. Urinalysis was not alway's helpful. The 
incidence of positive smears for the tuberculosis bacillus in the urine varied with 
different investigators from 25 per cent to 100 per cent. Invaluable and often the 
sole diagnostic aid have been cystoscopy' and intravenous urography. Both these pro- 
cedures have been important in ruling out other kidney nephropathie.s, such as 
calculus, pyonephrosis, and tumors. 

In evaluating the results of treatment by' other investigators, statistics show 
nephrectomy is the procedure of choice for unilateral surgical tuberculosis. In the 18 
cases reported up to 1924, 12 patients had nephrectomies and they all recovered. In 5 
nonoperated cases 3 had acute exacerbations, 1 died in the eighth month, and in 1 no 
noticeable change was noted. In the operated group 6 living children were delivered 
at term; 2 patients aborted, 1 miscarried two months after operation, and 1 delivered 
a premature dead fetus at seven months, four months after her nephrectomy. The 
outcome of the pregnancy was not mentioned in 2 cases. In the 5 nonoperated 
cases 2 patients aborted; 1 infant was infected at birth and died of tuberculous 
meningitis eight months later; the fourth case delivered a living normal child at 
term. The result in the fifth case was not mentioned, 

Pugh in 193C reported 5 cases of nephrectomy' for unilateral tuberculosis, the 
largest individual series, with no maternal or fetal mortality. Eawna in 1931 re- 
ported 3 cases; in 2 the mother and child recovered. The third patient was operated 
upon postpartum but died on the eighth day postoperative. Andre’s patient was 
operated upon in the third month; the patient had a premature labor four months 
later. 

When one considers the comparative results obtained in the operated and non- 
operated cases cited above; when one realizes that the mortality for the mother m 
kidney surgery', quoting Mussey',5 is no greater than the same type of surgery in non- 
gravid women; then it is our opinion that pregnancy' offers no contraindication 
for nephrectomy in cases of adranced unilateral kidney tuberculosis. 

Most authorities agree that future pregnancies should be discouraged, but if the 
mother is insistent consent should not be given, quoting Matthews,® Stevems, and 
Schmidt," until the patient has been symptom-free for from two to throe years. 

•Pre.scnte(l to the Section of Obstetrics and Gynecology at tlic Academy of Medicine, 
December 28, 1337. 
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Haggardii in 1907 reported the case of a woman in which a right-sided dermoid 
iiad ulcerated into the cecum and bladder. Derveauxis in 1909 reported a patient in 
whom a dermoid had involved both the rectum and bladder. He marsupialized the 
cyst and allowed the fistulas to close spontaneously. Thomas and Exleyso in 1930 
reported a patient with a dermoid cyst opening into the bladder, an appendiceal 
abscess, the ileum and sigmoid. According to Szathmary,30 Mayeda and Slimgava's 
patient had a dermoid communicating -with a loop of small bowel and the bladder. 
Ho other patients in whom both bladder and bowel were involved by perforating 
dermoids appear to have been reported. More numerous references are available to 
dermoids that have involved a single viscus, including even the gallbladder, the 
abdominal wall, peritoneal cavity and vagina. 
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Celia, C,, and Georgescu, I. D.: Experimental Studies of the Physiology and 

Pharmaco-Dynamics of the Uterine Tube, Arch. f. Gjmak. 165: 30, 1937. 

The uteiine tube shows automatic contractions and actual peristalsis when 
removed. Such automatic contractions arc demonstrable in every portion of the 
tube. This peristalsis is produced bj' both the circular and the longitudinal mu.sclo 
fibers. The peristaltic rhjdhm varies between 2 and 0 per minute, begins at the 
ampulla and passes down to the cornual end. The stimuli for these peristaltic con- 
tractions arise in the muscle fibers of the tube as well as in the ganglion cells. 

There are onlj* minimal contractions during menstruation; tliej- are most pro- 
nounced at the time of ovulation. 

These isolated tubes respond to temperature, pH concentration, medications, 
hormones and bacterial products. The optimum temperature is 37.5 to 38° C. Lower 
temperatures inhibit and increased temperatures increase peristaltic acthntj'. The 
optimal pH is 7.4. Barium chloride increases peristalsis to the point of tetanj'. Ethyl 
alcohol stimulates in small doses and inhibits in large doses. Lipiodol, alkaloids 
such as nicotine, adrenalin, ergot, pilocarpine and escrinc increase peristalsis. Large 
doses of alkaloids, atropine, papar-erine, etc., decrease peristal.sis. Estrin and 
corpus luteum hormones slightlj" stimulate peristalsis. Prolan has no direct effect but 
sen.^itizes tlic tube to the action of estrin. 

RaI/PH a. Reis. 
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ureteral catheter at ^4 cm. from the ureteral orihce. When pressure was exerted 
on the right kidney, there was bleeding and a ribbon of pus resembling tooth paste 
expressed into the bladder. 

Intravenous pyelogram (Fig. 1) revealed a normally functioning left kidney 
with slight generalized dilatation of the ureter and pelvis of the kidney. There was 
some blunting of the calyces. The right side showed an irregular shadow, which 
wms also present on the flat plate, and rvas interpreted as inspissated pus. This 
shadow did not show up in the reproduction (Fig. 1). Catheterized specimen of 
urine from the bladder w'as negative for the tuberculosis bacillus j the specimen from 
the left kidney cultured B. coli. The diagnosis of the genito-urinary consultant 
was “nonfunctioning pyonephrotic right kidney with stricture of the lower right 
ureter, quite likely tuberculous in origin.” 


Pig. 2. — Intravenous pyelogram ton clays post partum. Left kidney 
for some enlargement in transverse diameter. Some blunting of the calyces < 
moderate dilatation of the left ureter. Bladder filled normally. 



Consequent preoperative, voided specimens of urine w'ere negative for tuberculosis, 
except for one specimen which showed an isolated acid-fast bacillus. At the time t us 
one finding, we believed, could not be accepted as positive evidence of the tuberculous 
origin. 

Nine days after admission, under gas-oxygen-ether anesthesia a right nephrec- 
tomy was done by Dr. Wilhelm of the genito-urinary service. About 10.5 cm. 
right ureter was removed. The right kidney was greatly enlarged and distendea. 
The cortex wms completely atrophic, only a cystic membrane remained. The ureter 
Avas thickened and indurated. 


The essence of the microscopic report of our pathologist Dr. Plaut was as follows: 
“There are many tubercle-like formations and giant cells at the inside of the dis- 
tended calyces. The giant cells for the most part resemble the foreign body typo and 
often are situated in the neighborhood of spaces whoso shape is suggestive of fat ) 
acid crj'stals. The centers of many of the tubercle-like formations contain leucocytes. 
Extensive search for tuberculosis bacilli Avas negative.” 
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CASE REPORT 

The patient was a 26-year-old white mnitipara, gravida ii, para i who attended 
our ante-partum clinic on April 7, 1937. The familj'^ and past history were negative. 
Menses never showed any aberrations. The last menstrual period was Nov. 7, 1936. 
The expected date of labor was Aug. 14, 1937. Her previous pregnancy three years 
ago was normal; the child is now living and well. The patient was five and one-half 
months pregnant at the first examination. Except for a systolic murmur heard at 
the apex with no evidence of decompensation the physical examination was negative. 
The Wassermann was negative. The blood pressure was 100/60. The weight was 
148 pounds. Urine examination was reported negative except for a faint trace of 
albumin. In the next 4 visits to our clinic there was a faint trace of albumin 
in the urine reported on 2 occasions and on the 2 other occasions were reported as 
completely negative. The patient had no complaints during this period and no 



Fig-. 1. — Intravenous pyelogram showing a seven montlis pregnancy. Function of the 
left kidney was normai. The riglit side showed no function. 

abnormal findings were noted until seven weeks after registration when she was 
admitted to Beth Israel Hospital with the following complaints: 

1. Hematuria. 

2. Pain — dull in character, in the right lumbar region and All of 2 days 

suprapubically. j duration. 

3. Frequency and nocturia. 

Physical examination on admission was essentially negative. Temperature was 
normal. Blood pressure was 126 / 80 . There was no costovertebral or abdominal 
tenderness present, no kidney masses were palpable. X-ray of the chest was nega- 
tive. Laboratory data: R.B.C., 3,000,000; Hg., 68 per cent. Blood chemistry was 
normal. 

The first clue as to the essential pathology was disclosed by cystoscopy. The 
bladder was normal. The left ureteral orifice, ureter, and kidney were normal. 
The right ureteral orifice showed a bullous edema, biopsy of this tissue subsequently 
was reported as inflamed tissue. There was an impassable obstruction to the 
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THE EFFECT OF IRRADIATION ON THE FUNCTION OF THE 

OVARY IN YOUNG GIRLS 

Ira I. Kaplan, B.Sc., M.D., New York, N. Y. 

(From the Madiation Therapy Department, Bcllevne Hospital) 

N ot infreqnentl}^ there is a hesitancy to employ irradiation as treat- 
ment for gynecologic or other conditions near the ovaries in young 
women because of the quite general hut mistaken belief that such therapy 
inevitably produces a permanent .sterilizing effect. Especially i.s this 
the ease when irradiation is requested for girls under the age of puberty. 

It cannot be denied that there would appear to be some reason for 
such a supposition. In the early days of x-ray therapy, Halberstaedter 
was first to note the special sensitiveness of ovarian tissues to these rays, 
and later Bergonie and Tribondeay^ enunciated the axiom that the 
more embryonic the tissue the more sensitive it is to irradiation, so tliat 
it was not illogical to expect that the ovaries of young girls would be 
especially sensitive to irradiation. 

Although experience has taught that the younger the woman the more 
responsive to irradiation when employed in suppressing menstrual func- 
tion, yet it has been noted likewise.that the younger the woman treated, 
the greater the likelihood of reparation and re.storation of function ami 
tlie le.ss probable permanent sterilization.^ 

As for permanent injury to the ovum contained in the ovaiy, it is oui 
opinion that the immature graafian follicles, while likely to be aneete 
by irradiation because of their embryonal character, may later re- 
cuperate sufficiently to mature, become fertilized and produce norma 
children. This has occurred in eases where moderate irradiation is em- 
ployed and in young females where sterilization has been only tempo- 
rary, so that subsequent menstruations have been followed by norma 
production of ovum which were capable of fertilization resulted in the 
development and birth of a normal, healthy baby.^ 

The ease herewith presented referred to me by Dr. Pol N. Coryllos, is 
an example of intensive irradiation administered for pelvic tumor, to a 
girl 4 years old with both x-ray and radium therapy directed throup 
the pelvis over a long period of time. Treatment was given ivhen the 
patient was but four years of age and at present she is 14 years old an 
has been menstruating normally for twenty-one months, menstruation 
having begun at 12 years of age. 
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Provisional Pathologic Diagnosis . — ^Infected hydronephrosis "with foreign body 
inflammation, No evidence of tuberculosis. 

The patient’s postoperative course was smooth and uneventful. She was dis- 
charged to the prenatal clinic on the fifteenth postoperative day with the wound com- 
pletely healed except for a small sinus at the site of the drainage tract. 

One month later the patient was re-admitted acutely ill with a temperature of 
102.6° F. She was suffering with chills and fever, dysuria, frequency, and left 
lumbar pain for two days. Physical examination revealed left lumbar tenderness 
mth no mass palpable. The uterus was about the size of an eight months’ pregnancy. 
The fetal heart was in the R.L/.Q. j the rate was 130 per minute. The position was 
R.O.A. 

Cystoscopy at this time revealed the following: the bladder and the left ureteral 
orifice were inflamed. The left ureter was catheterized for 14 cm. where an im- 
passable obstruction was met. Following the removal of the catheter a rapid flow of 
concentrated, blood-tinged urine followed. Indigo-carmine in good concentration 
appeared in fifteen minutes. Culture of the specimen revealed B. mitcosus cap^ilatus; 
no acid fast organisms were found. The diagnosis was pyelitis. One liour after 



Pig. 3. — Left kidney visualized, slightly enlarged but normal in shape and position. 

Pelvis, kidney calyces, ureter, and bladder filled well. Function was excellent 

cystoscopy the patient’s membranes ruptured spontaneously and she went into labor, 
delivering in three hours a normal, male infant, weighing 7 pounds 3 ounces. In 
forty-eight hours the temperature was normal. The urine was clear in nine days on 
urotropin and acid sodium phosphate. She was discharged after an uneventful post- 
partum course on the thirteenth day. 

Nino weeks later, the patient was re-admitted to the liospital for the treatment of 
2 pin-point discharging sinu.ses at the site of the nephrectomy wound. She had no 
complaints. At this time a third intravenous pyelographic study was done. 

This last plate illustrates strikingh’ how well the kidney and ureter recovered from 
the double burden of pregnanej- and infection. 

Although manj' urine siiecimens had been examined during the first and second ad- 
missions, only 1 specimen had shown an isolated acid-fast bacillus. During her third 
admission, five months after the beginning of her illness, a twenty-four-hour specimen 
of urine revealed positive evidence of the tubercle bacillus. 
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permanent. Normal menstrual periods can occur at pulierty and pro- 
ceed regularly thereafter in young women previou.sly treated by x-ray 
therapy. 

Note; A personal communication from Dr. Geo. L. Streeter, Director of the 
Carnegie Institute Department of Embryology, contains the following suggestion: 

“I believe the factor involved in your case is the principle that the more primordial 
tlie cells the more resistant they are to x-rays, whereas, ova in the later stages of 
their differentiation are easily destroyed by x-ray and the primordial cells which will 
produce their successors are perhaps not so easily affected. In j^our case the heavy 
treatment that the patient received certainly killed off all the follicles but in the course 
of time tlie primordial ovarian tissue produced a new crop of egss along with their 
accessory cells and this finally resulted in the resumption of menstruation.” 
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Ellaften: Treatment of Pruritus Vulvae and Certain Forms of Dermatitis, 

Zentralbl. f. Gj-nilk. 61: 972, 1937. 

During the last three j'cars Klaftcn treated 38 women with intractable pruritus 
vulvae with estrogenic hormone. Most of them had previously been treated m 
various ways, some even with roentgen rays. The youngest patient was 30 and the 
oldest 82. At first the author administered estrogenic substance hypodermically 
and by mouth but later resorted to percutaneous inunction of the estrin locally. 
For the latter procedure, seven times the liypodermic dose is necessary to accom- 
plish the same results. A salve is prepai’ed and a sufficient amount of it rubbed 
into the shin loeall}' so that 4,000 units are applied daily. As improvement 
becomes evident, the treatments are given every second day and then with lessened 
frequency. The patient should be warned that at the beginnnig of the treatment 
there is often an increase in itching for a rvhile, just as with intramuscular use o 
estrin. In some cases the author combined hypodermic administration with percu- 
taneous application of estrin. He employs estrin treatment for other derraatatidcs 
due to ovmrian hj-pofunction. 

The hormone treatment of pruritus vulvae cured 25 of the 38 patients (God 
per cent) for 6 to 30 months. In 4 cases (10.5 per cent) there were recurrences 
9 to 21 months later, but a new course of estrin treatment brought about cure. 

In many cases the breasts became enlarged, and in women past the menopause 
occasionally uterine bleeding was started. The author encountered some women n ' 
could not tolerate estrogenic substance; swelling of the extremities, face, hands, 
vulva and anal regions and a generalized pruritus developed. These symptoms can 
be avoided by using the estrogenic substance percutaneously. 

Excellent results were obtained in women with ovarian hypof unction but not m 
w'omen with normal ovarian function. The latter had severe reactions following 
both hypodermic and local applications, and the treatment had to be stoppec . 
Likewise, women with a three-week cycle w’cre not helped by' estrogenic su ) 
stance. The author warns against the use of radiation therapy in women UJ 
the menstruating age, especially' since this form of treatment does not benefit t ic 
For these patients he advises foreign protein injections. 

J. P. GREENniNi, 
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CASE HISTORY 

H. P., aged 4 years, was referred for treatment April 5, 192S, for a large tumor 
of the pelvis situated over the coccyx area, palpable through the abdominal wall and 
the rectum. The mass almost completely occluded the rectal canal and the small 
examining finger could not be passed beyond it. The x-ray showed a large dense 
mass in the pelvis seemingly attached to the coccyx. Prom May, 192S, until July, 
1928, she received liigh voltage x-ray therapy througli the anterior and posterior 
pelvis, receiving a dose of 1200 r. (measured in air) (in today's measurement). In 
November, 1928, a radium applicator was inserted in the rectum and a dose of 990 
mg. hours given. In January, 1929, the patient was examined and the mass was 
fftili unchanged although there was a definite relief of rectal blockage. Further 
x-ray therapy was advised and during January, 500 r. (measured in air) was given. 
The patient returned again in April, 1929, and the mass was somewhat smaller. 
Additional x-ray therapy of 400 r. (measured in air) was given through the pelvis. 



Fig-. 1. — Patient at four and fourteen years of age. 


The patient was seen again in January, 1930. The mass though smaller but 
still being palpable, GOO r. (measured in air) of x-ray therapy was administered. 
Until May, 1931, the patient did not report for observation. At that time, she was 
7 years old and the mother thought the mass had grown. Examination did not reveal 
any increase in size of the tumor mass, but because it was still palpable additional 
x-ray therapy was given, GOO r. (measured in air) being administered. 

She was seen again by us on Sept. 11, 193G, her weiglit was 122 pounds, the mass 
was sliglitly palpable, but she had no difficulty with bowel movement. Her menstrua- 
tion began without difficulty hlarch 27, 193G, when she was 12 years old and has 
continued in a normal manner since. 

The patient was examined on Sept. 9, 1938, by Dr. Coryllos who reports her in ex- 
cellent condition, no mass being palpable at the site of the former involvement, and 
the patient had continued to have normal menstrual periods. 

CONCLUSION.S 

X-raj’’ therapy is not necessarily destructive to ovarian tissues. Tlie 
younger the patient the less probable is sterilization by irradiation to be 
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and acute dermatitis of the external genitalia and the femoral regions 
may result. This dermatitis usually starts when the mycelia invade the 
skin of the irritated areas and form pustules. These break and spread 
the infection over a larger area until the final picture presents deeply 
encrusted regions with an increased number of pustules. Diagnosis may 
also be made by microscopic examination or culture of material obtained 
from these pustules. 

In the older chronic cases of moniliasis, no discharge or caseous patches 
are present, but the vagina may present a dry, encrusted appearance.^ 
These cases may also be diagnosed by the method described above. 
Moniliasis differs from trichomoniasis in that the infection, if it does not 
reach the dermatitis stage, is self-limiting, while trichomonas infections 
increase in severity unless treated. 

TREATMENT 

Moniliasis will respond to treatment with many common antiseptics 
such as 2 per cent aqueous solution of gentian violet. In our study silver 
picrate was found to be as effective as gentian violet, without the disad- 
vantage of the intense staining. After a positive diagnosis has been 
made, the vagina is cleansed with a cotton sponge saturated vdtli a sus- 
pension of kaolin in aluminum hydroxide.® The vagina is then rinsed 
witli sterile water and dried. TJiis procedure removes the debris and 
mucus present in the vagina and on the cervix which might protect 
the tissue from the medicament. 

If a plug of mucus is present in the cervical canal or external os, it 
must be removed because it may serve as a site for reinfection. The 
removal of this mucus sometimes causes slight vaginal or cervical bleed- 
ing, due to the removal of the mycelia from the vaginal mucosa and the 
cervical glands and tissue. 

The next step in the treatment is to paint the vagina with a 1 per cent 
aqueous solution of silver picrate. Then 5 gm. of 1 per cent silver 
picrate in kaolin are insufflated into the vagina by means of a vaginal 
powder insufflator. This constitutes the initial treatment, which is 
repeated at weekly intervals, or oftener, as required. In the more 
severe cases in which the vagina was dry, powder insufflation was not 
used since this further drying proved more irritating. The treatmen 
of such eases is limited to painting the vaginal tract with a 1 per cen 
aqueous solution of silver picrate. 

BESULT.<3 

As shown in the table, 19 cases (Cases 1, 3, 5, G, 7, 8, 10, 11, 13, 15, 10, lo 
20, 21, 24, 25, 27, and 28) were found positive by smear and culture for mom m. 
All had a vaginal discharge. They were negative for Trichomonas vaginalis an 
no dermatitis was present. Two cases (Cases 12 and 18) doubtful on smear, 
to be positive on culture, neither one presenting a dermatitis. One case (Case b 
however, showed Trichomonas vaginalis. Two cases (Cases 19 and 14) were posi " 

•Preparations .supplied tiirough the courtesy of Jolin Wyetli & Brother, Incoi 
pointed, Philadelphia. 
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also claim that the same 20 per cent should he treated/ Monilia albicans 
may be found associated with Neisseria gonorrlieae in rare instances, but 
more commonly associated with Trichomonas vaginalis. Therefore, the 
growth of Monilia albicans, favored by an acid media, is enlianced in the 
normal vagina, containing a preponderance of Doderlein’s bacilli and 
maintaining a pH of from 4.0 to 4.6. 

CONCLUSIONS 

1. A satisfactory method for diagnosis both microscopic and cultural 
is presented, together with the clinical appearance of moniliasis of the 
vaginal tract. 

2. Silver picrate is shown to be a satisfactory form of treatment for 
vaginal moniliasis. 

The authors "wish to express their appreciation to Dr. D. H. Wenrich, Professor of 
Zoologry at the University of Pennsylvania, and to Dr. J. H, Clark, Director of tlic 
Pathological Laboratories, Philadelphia General Hospital. 
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AN UNUSUAL IRREGULARITY OF THE FETAL HEART 

DURING PREGNANCY 

LYkLvN Burnham, M.D., Englewood, N. J. 

M arked irregularities of the fetal heart are usually associated tvith some con- 
dition detrimental to the life or health of the fetus. Bradycardia or premature 
contractions -svith a murmur liave made possible the diagnosis of congenital heart ilis 
ease before birth.i Marked arrhythmias suggestive of auricular fibrillation have 
been noticed in association with abortion or premature labor.2 HoltcrmanSi < has 
noted premature contractions as an early sign of threatened fetal death in protrac et 
gestation and reports a case in which the baby died before a cesarean section cou 
be performed, along with two other cases in which healthy babies were obtaincfl } 
cesarean section. Premature contractions during pregnancy have been consiclered o 
be due to hydramnion.s 

The following case is an exception to the general rule, a marked arrhythmia o 
the fetal heart being present without any apparent abnormality of the fetus. 

Mrs. J. K., aged 3,3, white housewife, one pregnancy six years previously, the 
history of which showed nothing unusual. Her past and family histories werc 
essentially negative. 

When first seen when about five months pregnant, examination showed a hc^thj 
woman with the uterine fundus one fingerbreadth below the umbilicus and a fain 
but regular fetal heart in the midline, rate 140. Shortly afterward she fell an 
fractured the left fibula for which she wore a plaster splint for one week. The fe ^ 
heart was next examined at about six months and again was 140 and regular- Ho^' 
ever at the seventh month a decided irregularity was found and was noted there 
after at each one of the nine subsequent prenatal visits. Tliis irregularity showe 
many variations but usually resembled premature contractions. Sometimes the icga 
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for monilia on. smear and culture, altliougli the vagina was dry and a severe 
dermatitis was present on tlie inner aspect of the thighs. No trichomonas or dis- 
charge was present. In one case (Case 4) a positive smear and culture were obtained. 
There were no trichomonads present, but tliere were a vaginal discharge and a slight 
dermatitis. In Case 22 smear and culture were both positive although tlie vagina 
was dry and crusted, and no trichomonads, discharge, or dermatitis was recorded. 
Case 23, a girl aged 15 years, pre.sented the most marked svaiiptoms and was treated 
for a longer period of time than any of the others. This case gave a positive smear 
and culture for monilia and trichomonas in the presence of a profuse discharge and 
a severe dermatitis. Case 26 yielded a negative smear and positive culture for 
monilia in tlie presence of a discharge and .slight dermatitis, although no tricho- 
monads were demonstrable. Case 2 showed a po.sitive smear and culture for monilia. 
Trichomonads and a severe discharge were present, but there was no dermatitis 
apparent. 

Two patients (Cases 8 and 17) were cured of their infection after receiving one 
treatment. Fourteen patients (Cases 1, 2, 5, 6, 7, 11, 12, 13, 16, 20, 21, 24, 26, and 
28) re.sponded to two treatments each and remained free from symptoms for the three 
months following treatment during which they were observed. Five patients (Cases 
3, 10, 1.5, in and 27) responded to three treatments and remained negative by 
smear and culture for the same period of time; 5 patients (Cases 4, 9, 14, 18, and 
25) responded to four treatments. Cases 22 and 23 required five and eight treat- 
ments, respectively. All patients were followed for three months after the cessation 
of treatment and were found to be negative by both smear and culture at the end 
of that time. 

Table I 


CASE 

AGE 

MOXILIA 

SMEAR 

ALBICANS 

CULTURE 

tricho- 

monas 

VAGINALIS 

DISCHARGE 

DRV 

DERMATITIS 

NUMBER 
OF TREAT- 
MENTS 

1 

29 

+ 

+ 

- 

+ 

- 

- 

2 

2 

32 

•f 


+ 

-t 



2 

3 

38 

-f 

•f 

- 

-f 

- 

- 

3 

4 

22 

+ 

+ 

- 

+ 

- 

+ 

4 

5 

23 

+ 

+ 

- 

+ 

- 

- 

o 

6 

28 

+ 

+ 

-- 

+ 

“ 

- 

2 

7 

52 

+ 

+ 

- 

+ 

“ 

- 

2 

8 

21 

+ 

+ 

- 

+ 

- 

- 

1 

9 

31 

+ 

+ 

- 

- 

f 

+ 

4 

10 

56 

+ 

-f 

- 

+ 

- 

- 

3 

11 

18 

+ 

+ 

- 

+ 

- 

- 

2 

12 

28 


-1 

- 


- 

- 

2 

13 

40 


-f 

- 

+ 

- 

- 

2 

14 

23 


+ 

- 

I - 


+ 

4 

15 

36 


+ 

- 



- 

3 

16 

27 



- 

i + 

- 

- 

2 

17 

31 



- 

+ 

- 

- 

1 

18 

33 



+ 


- 

- 

4 

19 

25 


■f 

- 

+ 

* 

-f 

•J 

20 

19 

+ 

+ 

- 

+ 

- 

- 

2 

21 

25 

+ 

a. 

- 

+ 


- 

2 

22 

41 

•f 

+ 

- 


+ 

- 

5 

23 

15 

-i- 

"T 

-t 

+ 

- 

•f 

8 

24 

24 

+ 

•f 

- 

+ 

- 


2 

25 

10 

+ 

+ 

- 

+ 

- 

- 

4 

26 

48 

- 


- 


- 

-!- 

2 

27 

25 

+ 


- 

+ 

- 

- 

3 

28 

36 


+ 

- 

+ 

- 

- 

2 


DISCUS.SION 

Several workers claim that about 20 per cent of the patients liarbor- 
ing Monilia albicans <lo not present clinical symptoms, although they 



















BICEPHALOUS MONSTER 


B. James Reaves, M.D., Little Rock, Ark. 

(From the Department of Ohstetrics, University of Arhansas School of Medicine) 

Although this type of monster is not rare, it is uncommon enough to deserve 
reporting, mainly because it was delivered spontaneously. 

The patient was delivered in one of the outlying towns of Little Rock and was 
sent in to the medical school, A midwife was the only one in attendance and she 



Fie. 2. — ^X-raj' picture showine .skeleton formation of the specimen. 
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lar rhythm was interrupted by a premature contraction eveiy third or fifth beat. 
Sometimes the premature contraction occurred every second beat for runs of 10 or 
100 or more beats. Occasionally there seemed to be nothing but a jumble of sounds. 
There were no murmurs heard at any time. 

An attempt was made to take an electrocardiogram of the fetal heart with leads 
from the abdomen but a nearby power transformer upset the electrocardiograph 
just as preparations Avere completed, although there had been no interference while 
the mother’s tracing was being taken. 

As to what prognosis to give tlie patient we Avere in doubt. HoAvever Ave did 
give her a guardedly good prognosis, likening the case to the idiopathic premature 
contractions of adult life. 

The condition continued throughout an uneA-entful nine hour labor and for six 
days thereafter. An electrocardiogram taken on the first day after birth proA-ed the 
nature of the arrludhmia and shoAved the premature contractions to be ventricular in 
origin. Repeated examinations after the sixth day and in the next year of life 
revealed a regular rhythm at all times. 

Tavo hours after deliA^ery the nurse Avas disturbed by an irregularity .of the moth- 
er’s pulse and then for the first time the mother’s heart beat shoAA'od iiremature con- 
tractions. These also proved to be ventricular. They continued all during her tAvelvc 
day stay in the hospital and for at least three and one-half months postpartum, dis- 
appearing during exercise only to appear again AA’hen the heart sloAA'ed doAAn. The 
patient drank only one cup of coffee and smoked only four or fiA'c cigarettes a day. 
Quinidine sulphate and phenobarbital AA'ere giA'en AA'ithout benefit. As there Avere no 
symptoms the medications Avere discontinued and in the course of another four 
months the arrhythmia stopped. 

This condition is probably not as rare as it Avould seem, for Hymanz in 1930 re- 
ported six cases of fetal premature contractions which were demonstrated by use 
of the phonocardiograph, an instrument which records the fetal heart sounds. In 
each of these cases healthy babies AA’ere born and the arrhythmia disappeared Avithin 
a feAV days after birth, the longest lasting about eight days. SomcAvhat similar 
cases have also been reported by Lorkc and by Rihl and Wcinzier.z 

The continuous auscultation of the fetal heart by means of an amplifying 
stethoscope as recently described by MattheAA's,s and increasing use of fetal electro- 
cardiography Avill no doubt add much to the study of fetal arrhythmias. 
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Kreis, J.: Treatment of a Primary Ulcer of the Vagina After the Menopause 
With Folliculin, Bull. Soc. d’obst. et de gjuicc. 27: 334, 1938. 

The author found in a G4-year-old AA’oman a bloody vaginal di.schargc coming 
from an ulcerated area. Biop.«y rcA'calcd a total absence of epithelium. For six 
mouths he cauterized the ulcer but failed to cure it. Then he gave a few injections 
of cstrin and prescribed some by mouth. Bleeding ceased and the ulcer disappeared. 
Tavo years Iuia’c elapsed and there has been no return of the ulcer, lilost likely the 
cstrin produced cpithclization of the ulcerated area. 


J. P. Gp.eeniiiu,. 
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fingers well up towards tlie palm of the right hand, throw it across the loft arm 
as shown in Pig. 1 with the right hand palm down. 

Now turn the right hand over, palm up, so that the two strands of gauze are 
crossed as shown in Pig. 2. 

Next, while preserving the twist in the loop of gauze, move the right hand to- 
wards the left arm and place the thumb distal to the distal leg of the original loop, 
with the fingers around which the loop of gauze is held placed medial to the distal 
leg of the loop (Pig. 3). Now simply bring the fingers and thumb together around 
this strand of gauze and pick it up, turning the right hand palm up (Pig. 4). 



Fig. 3. Fig. 4. Fig. 5. 


The two fingers of the right hand now have a clove hitch tied around them. It is 
a very easy matter to flex the thumb and pass it through this loop (Pig. 5) 
reach out wdth the right hand and take hold of the part around which the clovo 
hitch is to be placed. Then w-ith the left hand, which has thus been released, tlio 
knot may be slipped over the presenting part, adjusted as to snugness, and traction 
applied. 

GIO West Eandolpii Street 


NEW TYPES OP CERTICAL APPLICATORS FOR TUBAL 
INSUFFLATION AND UTEROSALPINGOGRAPHY 

Bjeuett D. Colwn, M.D., Atlanta, Ga. 

(From the Department of Obstetrics and Gynecology of the Emory 
University School of Medicine) 

T O THE gjmecologist and obstetrician, tubal insufliation and uterosalpingograplb 
occupy a prominent place in his armamentarium of diagnostic and therapcubc 
procedures. These two procedures enable liim to determine the patency of t ^ 
oviducts, visualize the uterine cavity, the site of tubal obstruction and serve in t ® 
differentiation of uterine from extrauterine masses. Both are indispensable in t 
diagnosis and treatment of human sterility. 

When performing these procedure!?, in order to avoid false impressions, leakage a 
the cen-ix must not occur. To overcome leakage, using ordinary instruments, it 
necessary to make counter traction on the cervix by means of a volsellum forcep.- 
This is painful to the patient and traumatizing to the cervix. Another means 
avoiding leakage is by pressing the cannula more firmly inward against the 
during the test. Wien a short stemmed cannula is used this is objectionable os ^ 
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stated that the heads presented and that they both delivered at the same time 
without aid. She also stated that it was born dead. The monster weighed 3,300 gm. 

Tlie mother was a colored woman, gravida iv, para iii; the other three children 
were normal. Duration of labor was fourteen hours. The perineum was inspected 
by a physician several hours after delivery of the monster, and he found a first 
degree laceration from a previous delivery with only a slight tear of the mucous 
membrane from the birth of the monster. 


A ONE-HANDED CLOVE HITCH FOR OBSTETRIC MANEUVERS 
Le Mon Clark, M.D., Chicago, III. 

I N THE case of a footling presentation or where, for any reason, it is desirable to 
put a fillet of gauze around the foot or hand of a fetus during the process of labor 
or delivery, the knot of choice is the clove hitch. With such a knot the fillet may 
be adjusted to just the right snugness so that circulation will not be cut off and 
yet tight enough so that it will not pull off. Sucli a knot will not slip, and there- 
after no amount of traction will cause the loop around the presenting part to be- 
come any tighter. 



Fiff. 1. Fig. 2. 


This, of course, is not true of the ordinary slip knot which is so commonly used 
because it is easy to make and may be made with one hand. Such a knot may slii> 
so that it tightens around the part, causing trouble by impeding the circulation. 

There is a method of tying a one-handed clove hitch that is extremely simple. 
Tlie story of how it was learned is an amusing one. Vidiile visiting in Ireland last 
summer, a group who had had dinner together were staging a round of parlor 
tricks. Wlien the subject of rope and string tricks came up, a British Army Major 
contributed the one-handed clove hitch. He, of course, had no appreciation of its 
value to an obstetrician. But for situations mentioned above, it is most useful. 

While the left hand holds the part over which the fillet is to be placed, take a 
piece of gauze about three feet in length and, holding it around the index and middle 
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Dodds, E. 0.: The Sex Glands. Their Anatomy, Physiology, and Biochemistry, 

Brit. M. J. 2: 1G3, 19.37. 

A brief discussion of the sex hormone products available in the commercial 
market is presented. Two sets of hormone substances are connected with the 
physiologj’ of the sex glands. First, there are those of the anterior lobe of the 
pituitary gland which activate the .secondary sex glands; and second, those secreted 
by the sex glands after activation. 

The hormones of the anterior lobe of the pituitary to date are not available 
for clinical trial. Experimental work on animals indicates that such extracts of 
the gland are capable of producing ovulation and corpora lutea in the female, and 
descent of testis and spermatogene.sis in the male. 

In the pregnancy urine of certain species the luteinizing fraction of the gonado- 
tropic sub.stance of the anterior pituitary, prolan B, occurs. The blood serum of 
the pregnant mare during certain stages of gestation contains a very active ovary- 
stimulating factor. This is available for clinical trial in a stable and standardized 
form. 

The hormones of the ovary are estrone, estradiol, and progesterone. Estrone and 
estradiol differ one from the other in relative potency only. Estradiol is the more 
potent of the two. Tliej- are available clinically' in the form of benzoates. With the 
administration of estrone or estradiol followed by corpus luteum hormone (pro- 
gesterone) the menstrual cycle may be reproduced in ovariectomized females. Rela- 
tively' high dosage of the hormones is required. 

The male sex hormone, tcsto.sterone, is briefly- di.scussed. 

The substances arc best absorbed in the body when administered in oily' solutions. 

F. L. Adair and S. A. Beard. 


Dawson, J. B.; Endocrinology in Obstetrics and Gynaecology, Hew Zealand li'- 

J. 36: 9, 1937. 

The author presents a concise summary- of the present status of the estrogemo 
hormones and their application in clinical fields. He deals with the m-c of hormones 
in habitual abortion, hyperemesis gravidarum, toxemia of late pregnancy-, and indue-. 
tion of labor. 

Sex hormones are discussed in connection with treatment of amenorrhea, oligo- 
menorrhea, functional uterine bleeding at puberty- and at the menopause, dysmenor- 
rhea, the menopause, pruritus vulvae and leucoplakia vulvae, gonococcal vagimt'-b 
c.specially in children; and other rare conditions. 

In the u.‘-o of endocrine tlierapy-, as in every- otlior department of medicine, every 
case must have individual study and evaluation of dosage. 

F. L. Adair and S. A. Pkard. 
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is a frequent source of error. Upward pressure on the cervix causes increased 
obstructing angulation in the uterocervical canal as the result of counter traction 
on the uterus by the round ligaments. Also, if upward pressure is too strong during 
uterosalpingography it will cause peculiar x-ray shadows of the uterine cavity. 

With these difficulties in mind the author devised and has extensively used 
the instruments pictured in Fig. 1. They are made of stainless steel. They have 
clinically proved most satisfactory, having replaced instruments previously 
used in his office. Insertion into the cervix is practically painless. 

The stems are provided for the attachment of either a Luer syringe or rubber 
tubing. Thus they can be used for air insufflation or for the injection of opaque 
media into the uterus and tubes during uterosalpingography. 

A common stem with three graduating interchangeable tips is provided (Fig. 1). 
These have proved to be much more satisfactory than the olive tipped cannula. 



Above, two screw tipped stems are seen. These are made in two sizes, large and 
medium. These two instruments fulfill all requirements. They insure against 
leakage, cause very little pain during gradual insertion and do not damage the 
canal. The heads are not detachable from the stems. The screw tip is inserted 
by gradual rotation in a clockwise direction until slight resistance is felt. Barely 
is it necessary to advance the tip to the level of the internal os. With the instru- 
ment screwed into the canal, if desired, it is possible to pull the cervix downward 
during insufflation or injection. 

During salpingostomy operations, with the stem screwed into the cervix, the 
operator can under manometric control inflate the tubes by means of a sterile bulb 
from the operative field. Thus the actual point of obstruction can be detected after 
opening the abdomen. 

Note : These instruments are made by T. L. Keith of Atlanta, Ga. 

1259 Clifton Eoad, IST.E. 
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ross, George L.: Temporary Postponement of Menstruation Ijy Oestradiol Ben- 
zoate, Brit. M. J. 2: 10, 1937. 

There are occa.sion.s wlicn temporary po.stponement of menstruation is grc.itlj' 
desirable and justifiable. The author favors such therapy once or twice only during 
an individual’s lifetime. 

He obtained good results by the use of 50,000 I.B.TJ. of estradiol benzoate 
(six times as physiologically active as estrone). The standardized preparation used 
in this work was progynon B oleosum. The injections are best given at close 
intervals on alternate days, especially towards the expected time of onset, and even 
after ov'ulation takes place good re.sults are possible with large doses. 

Such a temporary inhibition of the anterior pituitary by estrin does not seem 
deleterious, according to the author’s experience. Injections must be made intra- 
muscularly, especially in obese patients, to avoid leakage from the tis.sues. The 
e.ssence of this therapy is to maintain a high superthre.shold level of estradiol benzoate 
until after the time when menstruation is expected. 

F. L. Auair and S, a. Peaki,. 


Westman, A.: The Effect of the Gonadotropic Anterior Pituitary Hormone Antex 
on the Ovaries of Women, Acta obst. et gynec. Scandinav. 17: 492, 1937. 

Westman administered Antex which is a gonadotropic anterior pituitary hormone 
to women who were to be operated upon. He then removed the ovaries and studied 
them. In seven women he found an increased follicle growth in the ovaries after 
the injection of the gonadotropic hormone. Of 7 w’omen who had myomas, 5 showed 
excessive follicle formation in the ovary after the injections. Hence the effect of 
gonadotropic hormone on the human ovary is the same as it is on the ape ovary. 
This effect was produced in normally functioning ovaries. The author is now 
trjung to find out if the same effects can be produced in cases of primarj' and sec- 
ondary amenorrhea. 

J. P. GREExniEi,. 


Hamblen, E. C., and Ross, E. A.: Responses of the Hrxman Ovary to Gonadotropic 
Principles, Endocrinology 21: 72G, 1937. 

An analysis of observations upon 85 patients after gonadotropic therapy and of 
detailed reports of the ovarian responses of 7 patients is made. Six of the 7 case.'! 
reported in detail were patients in whom presumptive diagnoses of anovulatory 
failure had been made. The total doses in these patients ranged from 6,000 to 
24,250 E.U., the daily doses varying from 400 to 8,000 R.U. The ob.sorvcd ovarian 
responses, judged either by direct inspection of ovaries, by their microscopic studj, 
or by inferential studies of the endometrium, do not warrant an assumption that 
ovulation and corpus luteum formation had resulted from such therapy. 

J. TnOKXWELL WiTIIERSPOO.V. 


Moricard, P., and Saulnier, P.: PoUicular Development in the Ovary of Women 
Stimulated hy Injections of Mitosine (Gonadotropic Hormone Prom the Serum 
of Pregnant Mares), Bull. Soc. d’obst. et de gyndc. 27: 132, 1938. 


In 1937 Moricard and Saulnier published a paper reporting that they had hcon 
able to stimulate follicular development in women by means of gonadotropic hormone 
of serum from pregnant mares. In the present paper the authors give the dctaiie o 
their work on more than 2,000 animals. They observed: (1) In gravid mares t lerc 
is a hormone in the serum which is capable of stimulating massive follicle deveop 
ment in immature mice. (2) Mlien this substance is injected in doses of 1/1,000 mg, 
it can cause a tenfold increase in the weight of the uterus of immature mice. (•'/ 
The response of the ovary to the action of mare’s serum is variable. , 

The authors give case reports of four women treated w-ith serum from pmgn 
mares to prove that this serum can produce follicle development. 

J. P. Gr.KEKniM” 
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Boycott, M., and Rowlands, I. W.: The Biological Nature and Quantitative 

Variation of the Gonadotropic Activity of Pregnant Women’s Serum, Brit. M. 

J. 1: 1097, 1938. 

It is shown, in contrast to pregnant mare serum extract, that extracts of human 
pregnancy serum behave similarly to extracts of urine of pregnancy, in that, (1) 
they cause only a limited response in the rat ovary, judged by increase in ovarian 
weight, and (2) they produce no follicular growth in the ovary of the hypophy- 
sectomized rat. 

The concentration of gonadotropic substance in human serum rises rapidly from 
the sixth week, is at a maximum from the eighth to the twelfth weeks, and there- 
after declines to a low level, which is fairly constant from the twentieth week to the 
end of pregnancy. 

No gonadotropic substance was detected in serum of nonpregnant women. 

The significance of the presence of gonadotropic substance in relation to the 
luteal activity of the placenta is discussed. 

F. L. Adair and S. A. Pearl. 


Bowes, Kenneth: Treatment of Menstrual Irregularities by a New Sex Hormone 

Preparation, Brit. M. J. 2: 904, 1937. 

The author reports a small series of cases in which the hormone obtained from 
pregnant mare serum (the follicle-stimulating hormone of the hypophysis) was used 
successfully in the treatment of menstrual disorders. The product used was “anto- 
stab. ’ ’ 

Results of the therapy were studied by clinical means and by the strip-cutting 
curette of uterine biopsy for microscopic changes. Wiile the series is too small for 
definite conclusions, the results are gratifying and justify mention. 

F. L. Adair and S. A. Pearl. 

Davidson, Stephen M.: Oestrin and Progestin in Secondary Amenorrhoea, Brit. 

M. J. 2: 1190, 1936. 

The author describes 4 patients in whom the administration of large doses of 
estrin produced menstruation, following a secondary amenorrhea in 2; one incom- 
pletely established menses, and one failure. Owing to the expense, the treatment is 
applicable only to a few select patients. These experiments further elucidate the 
action of the ovarian secretions upon the endometrium and the role they play in the 
menstrual cycle. 

The estrin is responsible for the growth and development of the uterus. It is of 
value clinically in sexually immature and underdeveloped individuals. Progestin has 
been established as the factor required to produce the glandular changes in the 
endometrium which must take place before the endometrium can harbor and embed 
a fertilized ovum. It must, therefore, be a part of the therapeutic regime in 
amenorrhea and sterility. Only a small dose of progestin is required in clinical use— 
5 units; whereas, estrin must be given in huge doses, i.e., up to one million I.U. 
to establish a cycle. Different workers vary in the dosage advised. 

F. L. Adair and S. A. Pearl. 


Koch, W.: Hormonal Influence of Sex in the Dog, Klin. 'Wchnschr. 15: 1135, 1936. 

The author describes a series of experiments in which he attempted to influence 
the sex of subsequent litters in a large series of dogs. These animals were fed 
large quantities of the follicle hormone and the percentage of males in the subse- 
quent litters was compared with the percentage of males in previous litters. These 
prewous litters showed 84.7 males to every 100 females. Following the administra- 
tion of the hormone the ratio changed to 126.5 males for every 100 females, an in- 
crease of over 50 per cent. It would seem, therefore, to be possible to influence or 
change tlie sex of subsequent off.spring by hormonal administrations. 

Ralph A. Reis. 
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Heiberg, B.; The Excretion of Gonadotropic Hormone in the Urine of Women 
After Ovarian Autotransplantation, Acta obst, et gynec. Scandinav. 17: 440, 
1937. 

In agreement ■with others, B. Heiberg found that when the amount of gonado- 
tropic hormone in the urine is increased beyond fairly low values, it is as a rule 
a sign of decreased ovarian function. He examined the urine of five women in wliom 
autotransplantation had been performed. He found that for several weeks after 
operation there was no increase in the excretion of gonadotropic hormone. Then 
during the next few niontlis there was an increased amount of this hormone cor- 
responding to a diminished function of the implanted tissue because of insufficient 
adhesions. Then for many months there was a diminution in the amount of the 
gonadotropic hormone which proved that the transplant was functioning as normal 
ovarian tissue. Finally in all five patients, increased amounts of the hormone ap- 
peared in the urine indicating decreased activity of the transplants. Apparently 
the climacteric was setting in. The clinical symptoms which these patients exhibited 
corresponded with the hormone studies. 

,T. P. GnEENiiiim. 

Eosakae, J., Okamoto, S., and Kosuge, T.: Are the Sexual Hormones Excreted 
Through the Sweat Glands? .Tap. J. Obst. & Gynec. 20; 279, 1937. 

It has been demonstrated that the sex hormones and the hormones of the anterior 
pituitary gland are absorbed through the skin. It has also been shomi that there 
is a connection behveen absorption through the skin and the presence of sweat glands. 
The authors attempted to find out whether the sex hormones were eliminated through 
the sweat glands because they looked upon these glands as avenues of excretion 
just as the urine is. In order to collect large quantities of sweat they placed their 
patients in heat chamhers. The authors examined the sweat of three women over a 
period of many weeks but failed to find a trace of the female sex hormones. They 
likewise analyzed the sweat of five men for anterior pituitary hormones but could not 
detect any of these hormones. 

J. P. GkEENUII/E. 


Venning, Eleanor Hill, and Browne, J. S. L,: The Urinary Excretion of Sodium 
Pregnandiol Glucuronidate in the Human Menstrual Cycle, Endocrinology 21: 
720, 1937. 


The quantitative excretion of sodium pregnandiol glucuronidate in the human 
menstrual cycle in 10 cases is reported. This compound is considered to be an excre- 
tion product of progesterone. It is only excreted in the luteal phase of the men.strual 
cy’cle and appears in the urine witliin twenty-four to forty-eight hours after ovula- 
tion. Tlie excretion of this compound is continuous for a certain period, varying 
from three to twelve days in the cases studied; in G of the 10 cases the period 
ten to twelve days. Bleeding occurs from one to three days following its disap- 
pearance from the urine. The total amount of pregnandiol excreted per perioc 
varied from 3 to 34. mg. The measurement of this compound in the menstrua 
cycle offers a means of determining the duration and functional activity of < 'O 
corpus luteum. 

J, Thorn WELL Witiiekspoo:-- 


Englebart, E., and Eiml, O.; The Metabolic Function of the Corpus Luteum, 
Arch. f. GyiiUk. 164: 30, 1937. 

It had been previously' reported by the authors that corpus luteum extract-S 
duce changes in metabolism and they had, therefore, concluded (hat the corp ' 
luteum has a direct effect upon metabolism. Further studios led them to 
that the changes in metaboli.sm previously reported were due to some ns ye u 
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Costa, P., and Oantilo, E.: Inhibition of Priedman Test by Large Doses of 

Theelin, Coinpt. rend. Soc. frang. de gyncc. 8: 19, 1938. 

The authors report a case in wliich they caused a positive Friedman test to be- 
come negative by giving large doses of tlieelin. The test became again positive 
as soon as the theelin injections were stopped. Therefore it is proved that the 
secretion of the gonadotropic hormone of the anterior pituitary can be inliibited by 
large doses of theelin. 

In spite of the huge doses of estrin administered, an abortion did not take place. 
This the authors attribute to the use of large amounts of corpus luteum after the 
theelin was given. These authors found that abortion frequently followed the 
administration of large amounts of theelin when corpus luteum was not subse- 
quently used. 

J. P. Greenhill. 

Neuman, Hans Otto: Adrenal Cortex and Sexuality, Arch. f. Gjmiik. 160: 481, 

1936. 

Adrenal cortex deficiency produces a hypofunction of sex function which leads 
to atrophy of the glands and to amenorrhea. The author describes a patient with 
Addison’s disease in whom he found a menopausal type of atrophy of the uterine 
mucosa. Hormonal therapy resulted in a restoration of functioning endometrium 
and a return of normal menstrual flows. 

Hyperfunction of the adrenal cortex produces precocious puberty in children, 
virilismus and interrenalism in the sexually mature woman, but practically no changes 
in sex characteristics after the menopause. The author describes three cases of 
hypernephroid blastemas. One of these patients had undergone marked masculinizing 
changes wliich disappeared after removal of the tumor. She subsequently became 
pregnant and had a normal full-term child. 

The author also describes three hypernephroid blastemas of the ovaries. He dis- 
cusses the causes of this typical masculinizing effect of hypernephroid blastemas and 
concludes that their effect is produced indirectly by way of the hypophysis. 

Ealph a. Eeis. 

Moricard, E.: Trophic Disturbances in the Genitalia Secondary to Hypophysec- 

tomy in a Woman, Bull. Soc. d’obst. et de gjmec. 25: 777, 1936. 

The author reports the case of a woman who had a liypophysectomy done because 
of a tumor. There had never been any functional disturbances in the genitalia, but 
following the operation there resulted an atrophy of the entire genital tract. 

J. P. Greenhill. 

Krane, W.: Investigations in the Effects of Hysterectomy on the Endocrine 

Functions of the Ovary and the Pituitary in the Mature Woman, Arch. f. 

Gynak. 164: 101, 1937. 

The author describes a new and much shorter method for the quantitative de- 
terminations of estrogen content and contrasts it with the previous standard method, 
i.e., benzol extraction. He then reports his findings in patients in whom hysterectomy 
was performed during the reproductive years. There is no increase in prolan produc- 
tion which is evidence that ovarian atrophy does not set in after hysterectomy. 
The production of estrogen continues at its normal level for years following hysterec- 
tomy. The latter does not, therefore, induce any castration effect. Studies carried 
out over a 54 day cycle in a patient who had undergone hysterectomy six years 
previously showed the normal and usual variations in the estrogen level. The cyclic 
curves of increased and decreased production of estrogen followed the normal curves 
and the author concludes that ovulation continues normally after hysterectomy. 

Ealph a. Eeis. 
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revealed greater damage than in controls not receiving the sensitizing injections. 
The effect of the gonadotropic hormone was absent in spayed animals. Progesterone 
did not prevent the sensitizing effect of estrin, and testosterone propionate seemed 
to augment the effect. 

The author states that the sensitivity of the rat to toxic doses of vasopressin can 
be greatly enhanced by preliminary treatment with estrogenic hormone. It is re- 
called that the injection of vasopressin causes eclampsia-like lesions in animals^ that 
the eclamptic patient is said to be hypersensitive to vasopressin and that the period 
of pregnancy in which eclampsia is peculiar is characterized by a high output of 
estrogenic hormone. It is suggested that estrin-sensitization may be in some way 
concerned with the genesis of eclampsia. 

Carl P. Huber. 

Gonnet, Bansillon, and Bucher: New Observations on the Use of Estrogenic 

Substance for Inducing Labor, Bull. Soc. d’obst. et de gynec. 26: 514, 1937. 

The authors report eight instances in which they induced labor by means of 
estrogenic substance. In one case a single injection resulted in the expulsion of a 
fetus which had been dead for some time. The other seven inductions were in women 
with contracted pelves. There was only one failure. To obtain successful results 
with estrogenic substance it is necessary to purge the patient and then give quinine 
and pituitary extract. The authors believe there are no dangers associated wdth this 
procedure. 

J. P. Greenhua. 


Cotte, G., Mileff, A., and Meyer, C.: The Action of Folliculin on the Vaginal 
Mucosa of Women, Rev. fran^. de. gyndc. et d’obst. 32: 683, 1937. 

The authors have shown that in women administration of estrogenic substance 
alone suffices to produce mucification of the vaginal epithelium and the reappearance 
of glycogen in it. In some of the authors’ patients the ovaries were absent, hence 
the effect on the vaginal mucosa was due entirely to the injected estrin. These re- 
sults agree with those obtained by Papanicolaou and by Klaften whose work was 
unfamiliar to the present authors until they had completed their studies. Tiie 
effects produced on the vaginal epithelium bj' estrin may be used not only to select 
proper cases for estrin therapy but also to judge the effectiveness of this kind of 
treatment. 

J. P. Greenhill. 


Wilde, H., and Wolf, B.; The Hormone Treatment of Gonorrheal Vulvovaginitis 
in Children, Med. Klin. 33: 122, 1937. 

The authors treated seven children who had gonorrheal infections with estro- 
genic hormone. Five children had an infection of the vagina and urethra, one had 
the infection in the vagina, urethra, and rectum and the seventh had an isolated 
vaginal gonorrheal infection. All of these children were given 10,000 unit doses 
of estrogenic hormone in addition to local treatment. The results were not favorable. 
Furthermore complications were ob.serv'ed. All the children had swelling of tlie 
breasts, which subsided after the hormone treatment was stopped. Two children 
(aged 9 and 11) began to masturbate vigorously. In both children the labia and 
clitoris were markedly swollen. The authors’ experience led them to believe tlia 
hormone therapy in young girls results in long-standing disturbances in the glanfs 
of internal secretion, because in their cases physical and psychic changes persisfec 
for many weeks. Only the future can tell whether disturbances will manifest them- 
selves during the reproductive years. 

J. P. Greenhill- 


Cesa, I.: Influence of Hormonal Action on the Cervical Glands, Compt. rend, de la 
>Soc. fran^. do Gynec. 6: 266, 1936. 

* - This 

• In animals there exists a great variation in the condition of the cervux- r ■ 
Te<^ioh is always badlj* differentiated in immature animals and among ca.stra e 
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clcfinecl clieinieal in the lipoid exlracl and not to the corpus luteuni hormone. Thej’’ 
report furtlier fliat tlie corpms ltd cum lia.s no elTcct upon Ihj'roid function but does 
ofl’ect glycogen storage in the liver, by producing an increase. 

Ralph A. Reis. 

Macht, David I.: Methods of Demonstrating the Activity of Corpus Luteum, 
Surg. Gynec. Obst. 66: 733, ]<)3S. 

A re.«ume of all kinds of experimental data found in scientific literature regard- 
ing the physiologic function of the corpus luteum is presented. 

Tlireo lines of investigation by the writer and his collaborators with water-soluble 
corpus luteum preparations tire described. 

A study of vaginal smears revealed that injections of corpus luteum extracts 
distinctly inhibited the estrus c^'cle of guinea pigs. 

Injection of corpus luteum extracts in mice inhibited a tendency to hypertrophy 
of the uterus induced by injections of estrogenic follicular extracts. 

Corpus luteum extracts elicited characteristic responses from uterine muscle 
of guinea pigs and cats, Fallopian tubes of pigs, and vasa deferentia of white rats. 

In the throe classes of experiments the same extracts induced parallel and com- 
parable results, thus demonstrating that the activity of corpus luteum preparations 
may be shown by several convenient methods. 

WiLLIASr C, Henske. 

Haffner, J.: The Progestin Content of Mature and Immature Human Placentas, 
Acta obst. et gynec. Scandinav. 18: 25, 1938. 

The author made quantitative determinations of progestin in full-term placentas 
and found that there was on an average a one-half Clauberg rabbit unit present 
in each placenta. In placentas obtained from pregnancies in the first three months, 
he found an average progestin content in each placenta of between one-third and 
one-half Clauberg rabbit unit. The author, therefore, maintains that progestin is 
formed in the placenta in the early months and he believes that habitual abortions 
are due to failure on the part of the placenta to produce progestin. 

J. P. Greenhill. 

Jeanneny, G., Hirtz, G., and Merveille, P,: Reflections on the Uterine Hormone 
Functions, Rev. fran§. de gynec. et d’obst. 32: 149, 1937. 

The authors raise the question as to whether or not the uterus possesses an 
internal secretion. They cite the following as evidence in support of an affirmative 
answer: The occurrence of metron-hagia, and even amenorrhea in the presence of 
fibroids is an evidence of uterine dj-sfunction. The partial or total conservation of 
the uterus during gjmecologic operations reduces postoperative complications and 
assures continued function of the ovaries, left behind or grafted. Removal of a 
uterus results in degeneration of ovaries left in situ. 

The authors are convinced of a utero-ovarian functional synergy and they lay 
down tlie following rules: Conserve the ovaries and uterus totally or in part as 
often as possible. In cases of bilateral oophorectomy vdth conservation of the 
uterus, always graft an ovary. After hysterectomy with conservation of the ovaries, 
make a uterine graft. After removal of the uterus and adnexa make a graft of 
both uterus and ovary. The authors have prepared a uterine extract which they 
have administered by mouth as well as subcutaneously for dysmenorrhea with 
good results. 

J. P. Greenhill. 

Byrom, F. B.: The Effect of Oestrogenic and Other Sex Hormones on the Re- 
sponse of the Rat to Vasopressin, Lancet 1: 129, 1938. 

A group of immature unspayed rats was injected with gonadotropic and a second 
group with estrogenic hormone following whicli 50 international units of vasopressin 
per 100 gm. body weight were injected. Examination of the kidneys in these animals 
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Loeser, A. A.: Resorption and Action of Pollicular Hormone Rubljed Into the 
Skin, J. Obst. & Gynaec. Brit. Emp. 44: 710, 1937. 

His experiments showed that the skin of monkeys (baboons) is penetrable 
b}'’ follicular hormone. Estrus can be produced in castrated monkeys by rubbing 
the hormone into the skin. In women from whom the ovaries have been removed 
or in women suffering from ovarian insufficiency, clinical symptoms can be pro- 
duced by rubbing the hormone into the skin; this indicates that the skin absorbs 
and is penetrated by the follicular hormone. The .skin of women with normally 
functioning ovaries is penetrable by the follicular hormone to an individually varj'- 
ing degree. There appears to be a connection between ovarian insufficiency and 
changes in the .skin (atrophy). Administration of follicular hormone is of value 
in skin affections. 

J. P. Greenhill. 


Ito, Hajazu and Kon: Percutaneous Action of the Sex Hormones, Zeiitralbl. f. 

Gynak. 61: 1094, 1937. 

These writers found that folliculin is absorbed through the skin by female 
monkeys and rats, so that in them estru.s, uterine hypertrophy, and mammary de- 
velopment can be produced. The effect depends somewhat on the vehicle used for 
the hormone. The most marked effect is obtained from a solution containing GO per 
cent of alcohol, while water, skin cream, lanolin and vaseline cause a decrease in 
strength. The percutaneous metliod of administration is preferable to the oral 
when a prolonged effect is desired. The male sex hormones can be equally well 
administered through the skin. 

J. P. GRBENIimii. 

Migliavacca, A.: Contribution to the Local Therapy of Pruritus Vulvae, Atti. 

Soc. ital. di ostet. e ginec. 34: 178, 1938. 

The author experimented with the action of follicular hormone applied directly 
to the external genitalia as a salve (lanolin and vaseline u.sed as the vehicle). 

The results were somewhat favorable. The accurate selection of cases appeared 
indispensable for a succes.sful therapeutic result. Pruiitus vulvae associated with 
ovarian dysfunction and with atrophic changes accompanying the menopause is the 
type of pruritus lending itself most favorably to this form of local treatment. 

The author claims as advantages of local treatment that the therapeutic action 
is more prompt and direct, and requires a smaller quantity of the hormone, hence ns 
more economical. 

A. A. Makciiette 


Wetterwald, M.: The Hormonal Treatment of Pruritus Vulvae in the Menopause, 
Re%^ frang. de gynec. et d’obst. 32: 572, 1937. 

Wetterwald is convinced that large doses of esti-ogenic substance will surely' and 
rapidly' cure pruritus ■\’ulvae during the menopause. Ho gives an injection of 
10,000 international benzoate units (50,000 ordinary international units) every second 
day. It is important to continue thc.se injections for a while after the pruntu.s 
has ceased. In a few cases serious uterine bleeding lias been reported but the author 
has never encountered such a case. Tliis bleeding is to be expected because largo 
amounts of estrogenic substance can produce liy'pcrplasia of the endometriurn- 

,T. P. Greenuiw- 
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animals. It attains its full development only under the influence of estrogenic sub- 
stance hence only at estrus. It is at this time that the special characteristics of 
the cervical glands are most niarhcd. Tlie action of the corpus luteura hormone on 
the glands consists of stimulation of their secretion. These facts explain the de- 
velopment of the cervix and its glands in women and also the variation found in 
the cervix at different parts of the menstrual cj'cle. 

Small doses of estrogenic substance stimulate the cervix. Since large doses 
produce intense changes in the epithelium of the cervix of animals, the author 
cautions against the prolonged administration of large doses of tliese substances 
alone. Corpus luteum hormone produces resolution of these changes lienee the danger 
consists in giving estrogenic .substance alone. It is probable that estrogenic sub- 
stance and the corpus luteum hormones are not tlie only hormones produced by the 
ovary, nevertheless, thej' are antagonistic substances. 

J. P. GREENIIinL. 

Zuckerman, S.: Effects of Prolonged Oestrin-Stimulation on the Cervix Eteri, 

Lancet 1: 435, 3937. 

Carcinogenic power has been ascribed to estrogenic substances, largely because of 
results occurring in ‘'cancer strains” of mice. Such effects have not been induced 
in the reproductive organs of women and monke 3 's by excessive or prolonged dosage 
with estrogenic substance. 

Prolonged and massive dosage of this material results in the development of cj'stic 
endometrial hyperplasia. Bj’ withdrawing the estrogenic stimulus the changes are 
reversed. 

A review of the report of Overholzer and Allen is given. The author was unable 
to show anj' cancerous or precanccrous lesions of the cer\ix in monkeys receiving 
much larger amounts of estrogenic substances. A metaplasia was noted at the 
junction of the squamous and columnar epithelium. This metaplasia is orderlj", and 
the basement membranes remain intact. 

It is concluded that there is little need in clinical practice for prescribing the 
hormone over a prolonged period; and the effect of estrin can be reversed by its 
withdrawal. It is suggested tliat the best waj' to administer estrogenic hormone 
clinicallj' is in courses of two to four weeks with intervals for the “ estrin- with- 
drawal. ’ ’ 

H. Close Hesseltine. 

Ziskin, Daniel E.; Effect of Hormonal Treatment on Gums and Oral Mucosa of 

Women, J. Dent. Eesearch 16: 367, 1937. 

The hormones progjmon B and follutein injected respectively into women in the 
treatment of amenorrhea and prolonged menstruation bleeding, affect the gingivae 
and oral mucosa. Progjmon B causes hj-perlceratinization and hyperplasia of the 
oral epithelium. The gums of women receiving progjmon are uniformly in a 
healthier state than those receiving follutein. The gums of women receiving the 
latter liormone show evidence of inflammation and degeneration both grossly and 
microscopically, probably as result of a direct effect of follutein. 

These findings made on six women resemble closely previously reported observa- 
tions of the author made on female rhesus monkeys. 

Hugo Ehrenfest. 

Moricard, E., and Cauchoix, J.: Macroscopic Fibroids Obtained Experimentally 

in tbe Babbit by the Continuous and Prolonged Action of Dihydrofolliculin 

Benzoate, Bull, de la Soc. d’obst. et de gjmcc. 27: 272, 1938. 

As indicated by the title the authors were able to produce macroscopic fibroids in 
female rabbits by continuous injections of the benzoate of folliculin. The doses 
given were small but the injections were administered over a period of four and one- 
half to seven months. 


J. P. Greenhill. 
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THE TECHNIQUE OF CONTRACEPTION. An Outline. By Eric M. Mafsner, 
M.D. Foreword b 3 ' Fredericlt C. Holden, M.D. Fourth edition, illustrated, 50 pages. 
The Williams & Wilkins Company, Baltimore, 1938. 

DEE ZTKLUS HER FRAU. Reform dcs Ehelchens. Von Dr, Jules Samuels, 
Chirurg-Frauenarzt. Mit 43 Abbildungen im Texte, 175 Seiten. Verlag G. Naeff, 
Haag, Holland, 1938, 
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Manual. By Professor Dr. W. Stepp, director of I. med, Klinik, University of 
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THE PRINCIPLES AND PRACTICE OF OBSTETRICS. By Joseph B, DcLce, 
professor of obstetrics and gynecology, emeritus. University of Cliicago, etc. Sevenih 
edition, entirelj’- reset. 1211 pages with 1277 illustrations on 985 figurc.s, 271 of 
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beitete und erweiterte Auflage. Zchnter Band. Gjmaekologischer Beitrag zur 
Urologie von Dr. W. Stoeckcl, Universitaet Berlin; I. Teil, 738 Seiten mit 
Abbildungen; II. Teil, 438 Seiten mit 261 Abbildungen; III. Teil, 1008 Seiten 
mit 468 Abbildungen. Verlag von J. F. Bergmann, Muenchen, 1938. 

THE NEW-BORN INFANT. A Manual of Obstetrical Pediatrics. By Emer- 
son L. Stone, M.D., associate clinical professor of obstetrics and gynecologj', Schoo 
of Medicine, Yale Universitj-, etc. Second edition, thoroughly revised, 291 pagob 
not illustrated. Lea & Febiger, Philadelphia, 1938. 

TEXTBOOK OP ANATOINIY AND PHYSIOLOGY. By Diana Clifford Kimber, 
Carolym. E. Gray, A.bl., E.N., and Caroline E. Stackpole, A.M., associate in bio o?!) 
Teachers College, Columbia University. Tenth edition, revised and renn en. 
276 illustrations, C43 pages. The Macmillan Company, New York, 1938. 

SEASON OF BERTH. Its Relation to Human Abilities. By Ellsworth HunUng 
ton, Yale University. 473 pages with 104 figures. John Wiley & Sons, Inc., ^ 
York, 1938. 

LIFE AND LETTERS OF FIELDING H. GARRISON. By Solomon ’ 

M.D. With an Introduction by Professor James J. Walsh. 287 pages. The i c i 
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Correspondence 


To the Editor: 

I have read Avitli great interest the editorial entitled ‘ ‘ The Dosage of the Estro- 
gens/’ -which appeared in the American Journal of Obstetrics and Gynecology 
36: September, 1938. The confusion that arises, as you point out, from the various 
trade names of these estrogenic compounds lias become extensive, and the addition 
of another international unit for standardization of these preparations has not helped 
this situation. In order to assist, if possible, in the clarification of this situation, 
may I refer to the following points in the above-mentioned editorial? 

In the first and tliird paragraphs, theelol is indicated to be synonymous with 
estradiol, whereas in fact, it actually is a different compound. Theelol is estriol 
and constitutes a third tj’pe of estrogenic preparation with characteristic physi- 
ological properties differing from estrone or estradiol. 

In the definition of the international unit in the third paragraph there is un- 
doubtedly a misprint, that is, “0.1 gamma (1/10,000 of a gram)” should read 
0.1 gamma (1/10,000,000 of a gram) or (1/10,000 of a milligram). A more impor- 
tant consideration than the definition of the international unit is the fact itiat two 
international units of estrogenic materials have been established, one for estrone, 
the other for estradiol. Both units have the same mass (0.1 gamma) but refer to 
different chemical entities. The quantitatively different physiological potency of 
these compounds is not apparent -when expressed in international units. Eor ex- 
ample, 1000 I.U. of estrone (theelin) are not equivalent to 1,000 I.U. of estradiol 
(progynon). 

The separation of the various commercial products you have mentioned into the 
proper class of estrogens may be of interest. 

Araniotin and theelin; estrone or ketohydroxyestrin 

Theelol and emmenin: estriol 

Progynon B and DH, and menformon: estradiol. 

Sistomensin, while carrying some estrogenic activity, from a clinical point of 
view can hardly be regarded as a satisfactory source of this material (Wiesbader 
and Kurzrok, Endocrinology 23: 32, 1938). 

I am forwarding this information to you not as a criticism of your editorial but 
as an addition to it, in the hope that it will aid in the resolution of the confusion 
you have pointed out. 

Jack If. Curtis, 

Associated Pharmacologist, United States 
Department of Agriculture. 

Washington, D. C. 

Nov. 12, 1938 


Note: It would be desirable if international authorities were able to enforce the 
use of the simple chemical names of estrone, estradiol, and estriol and urge that these 
be substituted for the generally employed trade names. Clarification undoubtedly 
would follow this procedure and further confusion be avoided. 

Editor. 


179 



American Congress on Obstetrics and 

Gynecology 


Cleveland, Ohio, September 11 to 15, 1939 
Preliminary Program 

Five-day sessions are planned, mornings from 9 a.m. to 11 a,m., with 
special programs devoted to professional groups ; noon, from 11 :45 A.jr. 
to 1:15 P.M., round table discussions; afternoons, 2:30 p.m, to 4:30 p.m., 
joint sessions of general interest to all members attending the Congress; 
evenings, Monday through Thursday, 8:30 p.m., speakers of national 
prominence — open to all members and the public. 

In the Medical Section, the following topics will be considered — 
further details will appear in later issues as these become available: 

Monday, Septem'ber 11, 1939 

The Thyroid and Pregnancy; Heart Disease and Pregnancy; Diabetes and Preg- 
nancy; Tuberculosis and Pregnancy; Nutritional Pactors and Pregnancy; Tlie 
Surgical Abdomen Complicated by Pregnancy; The Treatment of Abortions. 

Tuesday, September 12, 1939 

The New Conception of Ovarian Neoplasms; Carcinoma of the Uterus; Endo- 
metriosis; Ectopic Pregnancy; Sterility in the Female. 

Wednesday, September 13, 1939 

Eeduotion of the Operative Incidence in Obstetrics; Labor Complicated by tlie 
Contracted Pelvis; Dystocia Due to Soft Parts; Pathology and Treatment of tiie 
Third Stage of Labor. 

Thursday, September 14, 1989 

Present-Day Fundamental Knowledge of Hormones and Endocrine Glands; Prob- 
lems of Adolescence; Problems of Menopause; Diseases of the Mammary Gland. 

Friday, September 15, 1939 

Sulfanilamide in Obstetrics and Gynecology; Pyelitis; Chronic Pelvic Infections; 
Immediate and Eemote Complications Following Labor, 

Round Tables 

Running concurrently each day 11:45 a.m. to 1:15 P.M. 

The Toxemias of Pregnancy; Genital Infections; Obstetric and Gynecologc 
Hemorrhages; the Fetus and the Newborn; Forceps, Occipito-Posterior, and Breeci 
Presentation; Anesthesia, Analgesia and Amnesia in Labor. 

Joint Afternoon Sessions 
Alonday, September 11, 1939, Neonatal Care. 

Tuesday, September 12, 1939, Plans for Prevention and Control of Uterine Cancer, 
Wednesday, September 13, 1939, Extension Education on Maternal and Neonata 
Care. 

Thursday, September 14, 1939, Economic Aspects of Maternal Care. 

Friday, September 15, 1939, Correlation of and Attempt to Digest All Proceedings. 

Joint Evening Sessions 

Monday, September 11, 1939, Legal Aspects of Maternity. 

Tuesday, September 12, 1939, Humanitarian Aspects. 

Wednesday, September 13, 1939, Sociologic Aspects, 

Thursday, September 14, 1939, Ethical Aspects. 

Membership 

Jilcmbership fee is $5, which includes a year’s membership in The American Coni 
mittee on Maternal Welfare and registration in The American Congress on Obstetrics 
and Gjmecologj', Cleveland, Ohio, September 11 to 15, 1939. Application for mem 
bership in The American Congress on Obstetrics and Gjuiecologj' may be made o 
Headquarters Office: The Annex, 050 Rush Street, Chicago. 
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American Board of Obstetrics and Oynecology 

The general oral, clinical and pathological examinations for all can- 
didates, Part II Examinations (Oroups A and B), will be conducted 
by the entire Board, meeting in St. Louis, Missouri, on May 15 and 
16, 1939, immediately prior to the annual meeting of the American 
Medical Association. Notice of time and place of these examinations 
will be forwarded to all candidates well in advance of the examination 
dates. 

Candidates for reexamination must request such reexamination by 
writing the Secretary’s Office before the followuag date: Part II, April 
1, 1939. Candidates who are required to take reexaminations must do 
so before the expiration of three years from the date of their first 
examination. 

Application for admission to Group A, May, 1939, examinations must 
be on file in the Secretary’s Office by March 15, 1939. 

Application blanks and booklets of information may be obtained 
from Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh 
(6), Pennsylvania. 


The Central Association of Obstetricians and Gynecologists 

The Tenth Annual Meeting of this association was held at the Hotel 
Radisson in Minneapolis, October 6 to 8, 1938, The following officers 
were elected for the coming year: 

President, Ralph A. Reis, Chicago 
President-Elect, Jennings C. Litzenberg, Minneapolis 
Vice-President, Thomas B. Sellers, New Orleans University Hospital 
Secretary-Treasurer, William P. Mengert, Iowa City 
Assistant Secretary, Harry J. Davis, Topeka 


Dr. William T. Black, a member of the Advisory Editorial Board 
of the Journal, died at Memphis, Term., on December 8, 1938. An 
extended obituary will be published in a forthcoming issue. 


Errata 

In the article by Caldwell, Moloy, and D’Esopo “Studies on Pelvic Arrests” 
in the December issue, page 935, line 27 the word “inefficient” should read “in 
efficient. ’ ’ 

In the legend for Eig. 4, page 937, the description of nmnbers S, 4, 5 should 
read “5, medium in the anterior pelvis (in front) j 4, medium in the posterior 
pelvis (beliind) ; 5, Low-medium in the posterior pelvis (behind).” 

On page 938, line 5, the reference to the numbers in Pig. 4 should read “(Fig. 
4.4, 5, 4).” 

On page 944, the table should be “Table '\TJI” instead of Table III. 

ISl 



WILLIAM T. BLACK 
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Original Communications 


THE OCCURRENCE AND SIGNIFICANCE OF NUCLEATED 
ERYTHROCYTES IN THE FETAL VESSELS 
OF THE PLACENTA 

Carl T. Javert, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Cornell University Medical 

College, and the New York Hospital) 

A n increased number of nucleated erythrocytes in the circulating 
blood of newborn infants has a definite significance. Starling 
states that nucleated red cells practically do not occur in the newborn, 
while Vaughn found 5 per 100 white cells in the first day of life. Par- 
sons states that premature infants have increased numbers in direct 
proportion to the degree of prematurity. The writer has observed 1,023 
normoblasts and 301 erythroblasts per 100 white cells in the hydrops 
form of erythroblastosis fetalis. Therefore the numerical determination 
of these cells has diagnostic value. 

THE PRESENT STUDY 

The venous Ijlood of a series of 400 unselected newborn infants, hiclud- 
ing 12 twins, and 26 negro infants, was studied; and forms the basis 
for this report. These infants ranged from 1,080 gm. to 5,350 gm.^ in 
weight, and were born in the Woman’s Clinic of the New York Hospital 
between January and April, 1937. 

Blood was aspirated from the umbilical vein or one of its branches 
on the placenta and smears were made and stained by the Wright 
technique. Normolilasts and erythroblasts Avere counted, and their num- 
ber expressed in terms of 100 leucocytes. No Avhite cell counts weic 
made, since we Avere interested in testing the efficacy of as simple a piO' 
cedure as possible. It is to be remembered that nucleated red cells are 
resistant to acetic acid and AA'ould be included in the AA'hite cell coun ■ 
The average number obtained for normoblasts Avas 8.7, and for erythro- 
blasts 1.1 ; making a total average inrmber for nucleated erythrocy 
of 9.8, or approximately 10 per 100 Avhite cells. 

The original purpose of this study Avas to obtain an aAmrage figure foi 
normoblasts and erythroblasts in cord blood of normal infants in 
to facilitate the hematologic diagnosis of erythroblastosis fetalis. 
prediction of prematurity in infants AAoth an increased number of t ics 
cells Avas anticipated. 

Note: The Editor accepts no responsibility for the views and statemeiit® 

authors as published in their “Original Communications.” 
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IN MEMORIAM 


WILLIAM T. BLACK 
1875-1938 


W ILLIAM T. BLACK, a member of tJie Advisoiy Editorial Board 
of tlie Journal, was born Jamiarj^ 12, 1875, at Stanton, Tennessee, 
and died December 10, 1938, at Mempliis. IVliile in the midst of an 
operation, he was seized with a heart attack and died within the hour. 
A wide circle of personal and professional friends were shocked and 
saddened b^’’ his sudden passing and he will long be remembered by 
his associates and many friends. 

For a number of years he had been connected with the University 
of Tennessee. He received his medical education at the Memphis 
Hospital Medical College, which later was absorbed by the University 
Medical School. Later he became a valued member of the faculty and 
for the past four years had held the chair of Gynecology. He served 
faithfully and fruitfully the university of the state in which he was 
born and educated. 

He was well known in his profession far beyond the borders of his 
own Statb, and his articles on medical subjects were published in 
many periodicals and recognized as important contributions in the 
field of gyneeologjL 

He Avas a member of many national associations: The American 
College of Surgeons; The American A.ssociation of Obstetricians and 
Gynecologists ; The Southern Surgical Association ; The Amei’ican 
Board of Obstetrics and Gynecology; and The Central Association of 
Obstetricians and Gynecologists, of Avhich he had been Auce-president. 
In many of these he held offices and chairmanships and these duties 
he ahvays performed exceedingly Avell. 

Dr. Black Avas ex-president and Ausiting Gynecologist at the Bap- 
tist Hospital, Consulting Gynecologist to St. Joseph Hospital, Profes- 
sor of Gynecology of University of Tennessee, Yisiting Gjaaecologist 
to John Gaston Hospital, and Yisiting Gynecologist to the Shelby 
County Almshouse. 

His charm of personality, his sterling qualities of character and his 
deep and abiding interest in humanity and his profession endeared 
him to all. He Avill be grieA’^ously missed by all Avho Avere associated 


Avith him. 


W. T. Pride, M.D. 
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LEHGTH OF THE IJJFAHTS IH CEIlTIliETERS . 

Pie. 2. — The number of erj’throblasts (A?) and normoblasts (N) per 100 leucocytes 

in relation to length. 
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in relation to the duration of pregnancy. 
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STATISTICS 

The records of the 400 infants were re\’iewed after dividing the cases 
as follows: 

Group I, consisting of 275 infants having less than 10 nucleated 
erythrocytes, serves as the control group. Tliese infants were mature. 

Group II, consisting of 125 infants having 10 or more nucleated 
erythrocytes m whom a greater incidence of prematurity and im- 
maturity was found. 
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WEIGHT OF INFANTS IN 100 GRAM UNITS. 


Fig. 1. — The number of erythroblasts (£?) and normoblasts (N) per 100 leucocytes 

in relation to weight. 

Sex . — There was no appreciable difference in either group. 

BirtJt Weight . — The average weight for Group I was 3,429 gm. (7.5 pounds) ; 
while in Group II, it was 3,226 gm. (7.0 pounds) ; or 200 gm. less. Fig. 1 shows 
the average number of normoblasts and erjdhroblasts in relation to weight for 
single and twin infants. The total number of nucleated erythrocytes is less than 
10 in the majority of infants weighing over 3,000 gm., and about 20 per cent had 
no nucleated red cells. The premature infants have an increased number. 

Length . — The average crown-heel length in centimeters for Group I was 50.9, 
and 49.8 for Group II. Fig. 2 shows the average number of normoblasts and erythro- 
blasts in I'elation to length for single and twin infants. The total number of these 
cells averages below 10 for infants 48 centimeters in length and over. Infants who 
are premature as judged by their length, have an increased number of nucleated 
erythrocytes. 

Duration of Gestation . — The expected date of confinement as calculated after the 
method of Naegele was 39.9 weeks for Group I, and 39.1 weeks for Group II. Fig. 3 
shows the number of normoblasts and erythroblasts in relation to the duration of 
pregnancy for single and twin infants. After the thirty-ninth week of gestation, 
the average number of nucleated erythrocytes is less than 10. The curves are not as 
regular as those obtained for weight and length, since the expected date is so often 



188 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Txoin JPregnancij . — There were 12 twin infants, and their data are presented in 
Table I. Their normoblastic curves have been shown in Figs. 1, 2, and 3. The 
curves coincide fairly well with those for single infants with regard to lengtli and 
duration of pregnancy; but indicate' that a twin may be mature at 2,500 gm., in- 
stead of 3,000 gm. as for the single infant. Since only 12 twins were studied, this 
deserves further consideration. 

Twins A, B, and G, were considered mature with no fetal mortality, wliile Twins 
D, E, and F, ■were premature and liad a mortality rate of 50 per cent. This illus- 
trates a prognostic value for the diagnosis of prematurity and maturity by blood 
smear. 

Table I. The Consideration of 12 Twin Infants 



NORMO- 

BLASTS 

ERYTHRO- 

BLASTS 

weight 

(gm.) 

LENGTH 

(CM.) 

DURATION 

(WK.) 

TYPE 

RESULT 

Group I 

Twins A 

0 

0 

2,940 

49 

39 

Double ovum 

Well 


2 

0 

2,810 

51 

39 


Well 

Twins B 

7 

2 


45 

39 

Double ovum 

Well 


2 

0 


45 

39 


Well 

Twins C 

8 

1 


46 

39 

Double ovum 

Well 


2 

0 


51 

39 

Double pla- 

Well 







centa 


Average 

3.5 

0.5 

2,558 

47.8 

39 




Group II 


Twins D 

Twins E 

Twins F 

24 

16 

40 

40 

16 

10 

2 

2 

12 

12 

0 

0 

II 

45 

45 

43 

44 

46 

46 

31 

31 

38 

38 

35 

35 

Double owim 

Single ovum 

Double o'vum 

Well 

Well 

Dead 

Dead 

Well 

Dead 

Average 

24.3 

4.6 

1,948 

44.8 

34.5 


— 


Negro Infants . — The 20 cases had an average weight of 3,225 gm., or 200 gm- 
less than the clinic average for white infants. Of these, 2 or 7.7 per cent were pro 
mature, while the clinic incidence of prematurity is about 3.5 per cent. 

On blood smear examination, 12 or 40.0 per cent of the negro infants were con 
sidered premature; while 113 or 28.0 per cent of the white infants ■\vere premature 
on this same basis (Group II). This suggests that the higher infantile morbidi j 
and mortality rates in the negro may be due to prematurity. 

Mortality Hates . — There were 12 deaths in the 400 infants, 11 white or 2.9 I^r 
cent; and 1 negro or 3.8 per cent. This is an uncorrected figure, representing u 
of the stillbirths and neonatal deaths up to the fourteenth day of life due to an} 
cause. The data are shown in Table II. 

Group I consi.sts of mature infants, according to weight, length, and 
duration of pregnancy, and the number of nucleated red cells, 
ratio of normoblasts to erythroblasts of 10:1. The infants in Group 

are premature by these standards, and have a normoblastic-erythrohlas ic 
ratio of 6 :1, if the ease of erythroblastosis is omitted. Autopsy evidence 
confirms further that prematurity and maturity can be predicted fiom 
the blood smear. 

Hate of Disappearance of Nxiclcated Erythrocytes . — There were 7 infants wht* 
from 14 to 190 nucleated red cells. All were normal except one, which had miuc 
rhagic disease of the newborn. The average weight of these infants was 
length 50.1 cm., and duration of gestation of 39.1 weeks. The results o ' ai , 
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erroneous. The decline at thirty-six •weeks suggests that the calculation was one 
month off, and that these infants were actually at term. The increased number of 
nucleated red cells in infants under thirtj'-nine weeks' gestation is significant. 

Distribniion of Cases . — The percentage of infants in Groups I and II in relation 
to weight, length, and duration of pregnancy is shown in Fig. 4. About 75 per cent 
of the infants in Group I were definitely mature, with an average weight of 3,429 
gin., length of 50.9 cm., and duration of pregnancy of 39.9 weeks for this group. 
This leaves about 25 per cent of the infants, in this group considered mature by 
these standards, in the premature or immature group according to the blood smear 
examination. This graph also indicates that the nearer the period of conception. 



Fig. 4. — Tlie percentage of infants in Groups I and II in relation to weight, lengtli, 

and duration of pregnancy. 

the higher the percentage of infants in Group II. One may conclude that tlie average 
number for nucleated erythrocytes is a helpful factor in the determination of pre- 
maturity, immaturity, and maturity. However, each case may have its individual 
variation from the average figure, depending on the individual degree of prematurity 
or maturity. 

Prematurity . — Of 24 infants considered premature by the clinic standards, that 
is, weighing between 1,500 and 2,500 gm., and between 35 and 45 cm. in length, 
8 or 33.3 per cent were in Group I, and 16 or G6.6 per cent were in Group II. 
This shows an increase of 100 per cent for the second group. Therefore, one-third of 
the infants considered premature may be mature on blood smear examination. 
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Table IV. A Consideration op 8 Infants With Congenital Anomalies 


ANOMALY 

NORMO- 

BLASTS 

ERYTHRO- 

BLASTS 

WEIGHT 

(GM.) 

LENGTH 

(CM.) 

DURATION 

(WK.) 

Cleft palate, harelip 

32 



48 

42 

Anencephalic monster 

40 




37 

Pilonidal sinus 

16 



51 

40 

Hypospadias, testes undescended 

2 

0 

2,970 

49 

41 

Umbilical hernia 

20 

6 



39 

Equino varus 

26 

2 

! « 

48 

40 

Equino varus 

28 

2 

S 

54 

40 

Mongolian idiot 

60 

10 


45 

38 

Average 

28 

4.5 

2,725 

48 

39.0 


Ratio of Normoblasts to Erythrohlasts . — From the data in Table Y, Group I lias 
a ratio of 14 : 1, while Group II, which has been shown to be more premature, lias a 
ratio of 6.6:1. Infants in Group II who are premature by weight, have a ratio of 
6.5:1. The infants who were found to be premature at autopsy have a ratio of 0:1. 
These average ratios may be of value in addition to the actual increase in nucleatecl 
red cells. 


Table V. The Eatio of Normoblasts to Erytiiroblasts 


NORMOBLASTS ERYTIIROBLASTS RATIO 


Group I (275 cases) 

Group II (125 cases) 

Prematurity by weight jj 

Twin pregnancy 

Excessive-sized infant jj 

Infantile deaths juroup II 

Erythroblastosis fetalis ; 

(3 cases) (1 case in this series) 


2.8 

0.2 

14 :1 

12.6 

1.9 

G.G : 1 

4.3 

0.4 

10.8 : 1 

23.4 

3.6 

G.5 : 1 

3.5 

0.5 

7:1 

24.3 

4.6 

5.3 : 1 

3.4 

0.11 

31 : 1 

21.5 

3.0 

7 : 1 

5.2 

0.5 

10 : 1 

37.1 

6.2 

G : 1 

193.0 

109.0 

3.3 : 1 


Hemorrhagic Disease of the Netvborn . — There were 5 cases in this series, giving oo 
incidence of 1.25 per cent. These cases averaged 26.6 normoblasts and 4.0 
blasts, with a ratio of 6:1. This is interpreted as evidence of prematurity. 
writer has reported an average number of 13 nucleated red cells in smears maoe 
on the first daj’ of life from blood obtained by cutaneous puncture from infants "i ' 
hemorrhagic disease. 

Erythroblastosis Fetalis . — One case occurred in this series, giving an incidence 
of 1 in 400 cases. The cord smear showed 78 normoblasts and 32 erytliroblas -, 
with a ratio of 2.5:1. Tliis infant was delivered in the thirtj'-third week of 
tion by cesarean section, becau.se of premature separation of the placenta, 
infant weighed 3,070 gm., was hydropic and dead-born. A diagnosis of erjt iro 
blastosis ivas made from the blood smear, wliich was substantiated by autop.sj. 

MATERNAL STATISTIC.S 

Tlie 400 matei'iial records were studied to determine whether otliei 
factors were also to be considered as causes of the increased nunibei 
of nucleated erythrocytes in Group II. The maternal age, Wasserniaim 
reaction, parity, ante-partura weight gain, ante-partum complication®’ 
duration of labor, type of deliveiy, anesthesia, quinine administere 
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Table II. An Analysis of the Causes of De.\tii in 12 Cases 


CAUSE OP DEATH 

NORilO- j 
BliASTS 1 

ERYTHRO- 

BLASTS 

1 WEIGHT 
! (GM.) 

LENGTH 

(CM.) 

DURATION 

(WK.) 


Group I 




Pre-eclampsia in mother, subarach- 
noid hemorrhage 

0 

2 

i 

2,620 

53 

39 

Intracranial hemorrhage 

6 

0 

3,130 

50 i 

41 

Craniotomy, death in labor 

9 

0 

3,470 

50 

41 

Macerated fetus, cause? 

6 

0 1 

3,670 

56 

42 

Average 

i 

la 

wm 

3,222 

52 

40.8 


Group II 


Erythroblastosis fetalis 

Harelip, cleft palate, intracranial 
hemorrhage 

Anencephaly, prematurity 
Prematurity', bronchopneumonia 
(twin) 

Prematurity 

Prematurity, subarachnoid hemor- 
rhage 

Prematurity, twin 

Prematurity, twin, subarachnoid 
hemorrhage 

78 

32 

40 

10 

78 

20 

40 

40 

32 

10 

4 

0 

6 

0 

12 

12 

3,070 

2,600 

1,080 

1,890 

1,250 

2,220 

2,120 

1,820 

51 

48 

40 

46 

38 

44 

43 

44 

33 

42 

37 

35 

38 

38 

38 

38 

Average 

42.2 

9.5 

2,006 

44 

37.3 

Average if erythroblastosis is 

37.1 

6.2 




omitted 







Ratio 6:1 





smears on these infants are shown in Table III. Within a period of 4 days, the 
nucleated forms had virtually disappeared, without specific treatment, except in 
the case with hemorrhagic disease which received 40 c.c. of whole blood intramus- 
cularl}' and recovered. 

Table III. The Rate of Disappe/Vrancb of Nucleated Erythrocytes in 7 

Infants 



NORMOBLASTS 

ERYTHROBLASTS 

Cord blood 

69 

11 

Cutaneous puncture: 
First day 

38 

2 

Second day 

24 

2 

Third day 

9 

0 

Fourth day 

1 

0 


Congenital Anomalies . — These eases are tabulated in Table IV. Only 1 case is in 
Group I, while 7 are in Group II. This indicates that prematurity rather than the 
anomaly is the cause of the increased number of nucleated red cells. 

Excessive Sized Infants . — Infants weighing over 4,000 gin. were classified as ex- 
cessive sized infants. There were 53 such babies, with 36 or 67.9 per cent in 
Group I; and 17 or 32.1 per cent in Group II. Of the infants in Group II, the 
average number of normoblasts was 21.5, and for erythroblasts 3.0, giving a ratio 
of 7:1 as seen for premature infants. 

As shown in Fig. 1, infants weighing over 5,000 gni. had an average of 32 nucle- 
ated erythrocytes, with a ratio of 7:1 (normoblasts to erythroblasts). While a diag- 
nosis of prematurity in these infants (3 in number) may seem untenable, the maternal 
complications of diabetes mellitus, hydraranios, and multiparity, re.spectivelj aie 
known to play a role resulting in infants of excessive size. Are they also pre- 
mature ? 
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weight in two months, and was discharged in two months as a living 
“abortion.” The mother presented an unclassified toxemia. 

The medicolegal value of the correct determination of maturitj^ and 
prematurity in cases of disputed paternity, with knoum date of concep- 
tion, and in posthumous infants, is apparent. 

An average of four days was required for the disappearance of the 
nucleated red cells from the circulating blood. A decrease of 100 per 
cent was observed on the first day of life as compared with the cord 
blood. This same percentage reduction is seen in the comparison of 
the average number of nucleated erythrocytes in the 400 infants, namely 
10 per 100 white cells, and the average figure of 5 as obtained by Vaughn 
on the first day of life. It was my impression from several smears made 
simultaneously from cord blood and from cutaneous puncture, that in the 
latter a lower percentage of erythroblasts was found. While the differ- 
ence may be due to technical error, the er.ytliroblasts being larger prob- 
ably cannot pass easily through the capillary system. 

In 6 cases of eiythroblastosis fetalis, the maturation period ranged 
from three to eleven days, with an average of six days. This is one- 
third longer than the average of four days stated above. Since more 
erythroblasts are present in this disease, a longer time is required for 
maturation to the normoblastic stages. The premature infant with an 
increased number of normobla.sts, requires less time for the evolution in- 
to the nonnucleated erythrocyte. Consequently, the hematologic diag- 
nosis of erj^throblastosis and prematurity may be made most accurately 
from the cord blood at the time of birth. 

The ratio of erjdhroblasts to normobla-sts may be of value in the de- 
termination of prematurity, in addition to the actual increase in the 
number of nucleated red cells. This ratio was observed to be about G:1 
for premature infants, and from 10:1 to 14:1 for mature infants. A 
ratio of about 3 :1 has been observed in 3 cases of ei'ythroblastosis fetahs, 
which is interpreted as evidence of prematurity for this disease. Ap- 
parently the nearer the period of conception, the smaller the ratio of 


normoblasts to erythroblasts. 

In the chorion, Stander states that blood formation can be determined 
in the third week. According to Are.v, hemoblastic mesenchyme gives 
origin to megaloblasts. These primitive red blood cells are huge, having 
a basophilic cytoplasm, since hemoglobin is absent. Their nuclei aie 
large, and have a laeey network, which contains several nucleoli, liic 
megaloblasts are the precursors of proerythroblasts, and in turn erylhi’O- 
blasts. These cells are present in the circulation up to the second oi 
third month of gestation, being gradually replaced by nonnucleatcc 
cells. Ryerson and Sanes olrscrvcd that practically all of the erythie- 
c.ytes were nucleated in early pregnancy, and that megaloblasts con ( 
be differentiated. From the third to .seventh month, the liver, spleen, 
IjTuph glands, and other of tlie internal organs participate in bloo 
formation, and foci of hemopoiesis are present in 11ie.se oi’gans. These 
foci as well as the circulating blood conlain erythrocytic elemcnls m 
various stages of maturation. Erythroblasts arc smaller than < ^ 
megaloblasts, but have similar cliaracteri.sties. They mature m n 
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either orallj’’ or reetallj’', moriiiiine and. scopolamine were found to have 
no direct or apparent influence. Detailed analysis is omitted for lack 
of space. The following factors, however, deserve brief consideration. 

Toxeviia . — The toxemias of pregnancy were classified according to the classifica- 
tion of Stander and Pcckhain. There were 72 cases or 26.1 per cent in Group I; 
and 34 eases, or 27.2 per cent in Group II; showing no appreciable difference. 

Anemia . — Cell volume determinations at the onset of labor as suggested by Pasture 
averaged 37.4 per cent and 36.6 per cent for Groups I and II, respectively, showing 
no significant difference. 

Placenta . — The average weight of the placenta in Group I was 650 gm., and 668 
gm. for Group II; which seems to indicate that weight alone is not always a cri- 
terion for prematurity. Histologic studies were made of 134 placentas by Dr. 
Herbert P. Traut. Of 72 placentas in Group I, 2 or 2.7 per cent showed prematurity; 
while of 68 placentas in Group IT, 8 or 12.9 per cent were premature. This is an 
increase of about 400 per cent for Group II. 

DISCUSSION AND SU'JEMARY 

Prematurity has been shown to be more evident in Group II, which 
consists of infants having 10 or more nucleated eiythrocjdes per 100 
leucocytes. This was seen in a slightly lower average weight, length, and 
duration of pregnancy, as compared with Group I. The incidence of 
prematurity was 100 per cent greater in Group II. This group also 
showed prematurity of tlie placenta 400 per cent more frequently. The 
incidence of twin pregnancy was also greater in Group II. Of the 
infantile deaths in Group II, 100 per cent showed prematurity at 
autopsy. 

The study revealed the need for different standards of weight, length, 
duration of pregnancy, and the number of nucleated erythrocytes, for 
the determination of maturity and prematurity in twin infants and 
negro infants. 

The prediction of the degree of prematurity from the number of 
nucleated red cells may be inaccurate in certain cases, since each infant 
may have an individual variation from the average figures. Some in- 
fants had abnormally high numbers and were considered at term. How- 
ever this increase may be interpreted as evidence of immaturity, at least 
of the hemopoietic system. Thirty-two per cent of the excessive sized 
infants were premature according to the blood smear; and 33 per cent 
of the infants considered premature were mature according to the blood 
examination. 

Prematurity is frequently associated with hemorrhagic disease, 
erjflhroblastosis fetalis, and intracranial hemorrhage. Prematurity is al- 
so more frequent in twin pregnancy. It is also associated with increased 
morbidity and mortality rates. Therefore accurate diagnosis of maturity 
and prematurity should be made in each infant from the standpoints of 
weight, length, duration of pregnancy, number of nucleated erythrocytes, 
histologic examination of the placenta, and x-ray studies of the ossifica- 
tion centers after the method of Adair. This will also aid in prognosis, 
and in the clinical management of the infant. This may be illustrated 
by a 1,400 gm. infant, 41 cm. long, of thirty-two Aveeks’ gestation, aa4io 
had only 6 normoblasts per 100 Avhite cells. This infant doubled its 



194 


AMEBICAN- JOUENAL OF OBSTETRICS AND GYNECOLOGY 


REFERENCES 

(1) Adair, F. L., and Scammon, Jt. E.: Am. J. Obst. & Gynec. 2: 35, 1921. 
(2) Arey, L. B.: Developmental Anatomy, Philadelphia, 1934, W. B. Saunders Co,, 
p. 280. (3) Ferguson, J.: Am. J. Path. 7: 277, 1931. (4) Javert, C. T.: Am. J. 

Obst. & Gynec. 35: 200, 1938. (5) Idem: Ibid. 34: 1042, 1937. (0) Parsons, L, 

G., and Haivlcsley, J. C.: Arch. Dis. Child. 8: 133, 1933. (7) Idem: Arch. Dis. 

Child. 8: 159, 1933. (8) Uyerson, G. S., and Sanes, S.: Arch. Path. 17 : 648, 1934. 

(9) Pastore, J. B. : Am. J. Obst. & Gynec. 32: 859, 1936. (10) Slander, E. J.: 

AVilliams Obstetrics, New York, 1936, D. Appleton-Century Co., p. 147. (11) Idem: 
Monograph, Medicine 8: 23, 1929. (12) Starling, E. E.: Human Physiology, 

Philadelphia, 1926, Lea & Pebiger, p. 711. (13) Strauss, M. B., and Castle, W. B.: 
New England J. Med. 207: 55, 1932. (14) Vaughn, J.: Oxford Medical Publication, 
‘'The Anemias,’’ 1934, p. 5. 

525 East Sixty-Eighth Street 


THE EFFECT OF CALCIUM UPON UTERINE CONTRACTIONS 
AND UPON THE UTERINE RESPONSE TO INTRAVENOUSLY 

INJECTED OXYTOGTCS 


D. N. Danforth, Pn.D., M.B., and A. C. Hy, Ph.D., M.D., Chicago, III. 
(From the Department of Physiology and Pharmacology, Northwestern University 

Medical School) 


T he literature on the relation of calcium to uterine contractility is not 
in agreement. In 1909 Blair BeU and Hick^ reported in vivo experi- 
ments in which the administration of calcium as CaCl 2 caused marked 
contractions of the uterus of the pithed rabbit. In 1915 Blair-Bell" cited 
other work which led him to the conclusion that a reduction of tlie cal- 
cium content of the blood below an optimum level miglit lie a factor m 
the causation of “primary uterine inertia”; lie therefore advised the ad- 
ministration of calcium during the last trimester of pregnancy as prophy- 
laxis against uterine inertia. Since the appearance of liis original paper, 
several articles have lieen written on this subject, some of which""’ con- 
finn the oxytocic action of calcium, while others'’'"'-’ conti’adict tlic observa- 
tions of Bell. Our inve.stigation of the subject was undertaken because 
of the disagreement on tliis rather important subject. 

The most recent report upon this subject appeared wliile the present 
work was in progress. SchiibeP'’ found that the minimal effective do.se of 
pitocin was considerably dimini,shcd by the previous administration o 
calcium. This observation is in accord with tlie results to be presented m 
this paper. 

METHODS 


Twenty-live post-partum dogs and 5 post-partum rabbils were used for tliis stu' J- 
These were allowed to deliver their young spontaneously, and twenty-four to fort' 
eight hours later each animal wa.s ane.sthetized with nembutal and the .abdonien 
opened. For recording the tone and motility of the uterus the method of Ruf opj 
and Dwii was employed, in which a balloon is placed in each uterine horn. ^ ^ 

balloons were appropriately inflated and connected to a manometer. In 
speciallv con.structed balloon was in.^erted through the -vagina to the level o 
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normoblasts, wliich are still smaller, have shrunken pylniotic nuciei, and 
a C3doplasm that is less basophilic, since hemoglobin is being acquired. 
Ultimatelj’’ the nonnucleated er^dhrocjde is produced. 

As term is approached, tlie internal organs diminish their hemopoietic 
activity, and the bone marrow gradualty assumes the major role of 
blood formation. Hemopoietic foci maj'' persist, especially in the liver, 
as shown bj^ Ferguson in 6 of 9 premature infants. The circulating- 
blood likewise shows a decrease in the number of immature er^dhrecj’-tes. 
Mature infants have less than 10 nucleated erythrocjdes, as shovm in 
Group I, and of these, 20 per cent had none at all. 

Maturation of red cells depends on intrinsic and extrinsic factors ac- 
cording to Strauss and Castle, who believe that the latter may be vitamin 
Bo. The infant is of course dependent on the mother for these sub- 
stances. The increased number of nucleated red cells in the excessive- 
sized infants maj^ have lieen produced b.y a deficienej^ of vitamin B 2 on 
the basis of excessive weiglit gain. This is not corroborated bj’ the twins 
in Group I, whose aggregate weights were excessive, namely over 4,000 
gm. ; without an increase in tlie number of nucleated red cells. 

Since the completion of tiiis .stud.Y, the blood smears of 9 twin infants 
and 50 single infants have been evaluated, and tlie diagnosis of pre- 
maturity or maturity was made. The clinical records of these infants 
Avere then revieived, and the hematologic evidence Avas correlated AAuth 
the Aveight, length, and duration of gestation. From these cases, and 
from the original 400 cases, the folloAving conclusions AA^ere made : 

CONCLUSIONS 

1. Prematurity should be considered AA^ien a smear of cord blood has 
10 or more nucleated erythrocytes per 100 AAdiite cells; a mature in- 
fant is likety to have less than 10. 

2. Weight, length, and the number of nucleated ciythrocytes are better 
indices of prematurity, immaturity, and maturity, than the duration 
of pregnancjL 

3. TAvin infants and negro infants should have different standards for 
maturity and prematurity than single AA'hite infants. 

4. Approximatety one-third of the premature and excessive-sized 
nifants, and about one-fourth of mature infants according to standards 
of AAuight and length, shoAved eAudcnce of immaturity or prematurity 
on blood examination. 

5. Infants Avith congenital abnormalities had an increased number of 
nucleated erythrocjdes, AAliich aaus attributed to prematurity. 

6. A gradual disappearance of nucleated red cells occurs Avitliin 
four daj^s after birth. Therefore the hematologic diagnosis of pre- 
maturity and eiwthroblastosis maj’- be made most aceurateb^ from the 
cord blood. 

7. The number of eyAdhroblasts and normoblasts, as AA-ell as their 
ratio, seems to be approximately proportional to the degree of pre- 
maturity. 

8. Pontine examination of the fetal blood of the placenta is a simple 
diagnostic procedure. 
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When this drug was administered in doses of approximately 10 mg. per kilo of 
body weight, a depression of contractions occurred as illustrated in Pig. 2. By 
varying the dose different degrees of depression of uterine motility were obtained. 

When the activity of the uterus was augmented by an injection of calcium, the 
activity could be immediately antagonized or returned to normal by the injection 
of an appropriate amount of sodium hexametaphosphate. This is illustrated by 
Pig. 3. Of course, after calcium had been injected, a larger dose of sodium hex- 
amefaphosphate was required to depress uterine motility than when calcium had not 
been administered. 



Plsr. 1, — Showing" the augmentation of uterine motility after calcium 
mg. per kilo) intravenously. B. P., blood pressure ; O. S., record of the contraction ot 
the cervical sphincter* V. S., record of the contraction of the uterine horns. 




Fig. 2. — Showing the tomponary depression of uterine motility by the 
Injection of 10 mg. per kilo body weight of soluble sodium hcxametaphospnaie, 
most animals a do.se of 15 or 20 mg. cau.scd an almost complete cessation oi 
contractions. B. P., blood pressure ; G. S.. cervical sphincter ; U. H., uterine nom 

The essential excitatory role that calcium plays in uterine motility is dramatically 
demonstrated by such an experiment. The results are as dramatic and almost as 
prompt as titrating acid against alkali. One who makes or observes sucli experi- 
ments cannot doubt the conclusions reached originally by Blair-Bell. In fact, t le 
action of calcium and its antagonist, sodium hexamctapliospliate, is so uniform on 
the post-partum dog's uterus in situ that the experiment makes a beautiful clas^' 
room demonstration. 


DANFOETH AND IVY ; EFFECT OF CALCIUM ON UTERINE CONTRACTIONS 195 


cervical spluncteriz for recording contraction of this structure. (The sphincter can 
be felt t'o contract on a finger placed in its lumen.) The abdomen was then closed 
witli a continuous suture. The balloon at the le%^el of the sphincter was connected to 
a Stoelting, aneroid-type tambour. Continuous records of the blood pressure were 
made with a mercurial manometer. 

After the initial anesthetization, a basal anesthesia was maintained throughout 
the duration of the experiment by the subcutaneous injection of 1/15 to 1/5 gr. of 
morphine sulphate at intervals of one to two hours. This drug did not affect the 
uterine contractions significantly. 

All of the test solutions were administered by the intravenous route. The calcium 
was administered as calcium chloride, in a solution such that 1 c.c. was equivalent 
to 30 mg. of calcium. The effect of this solution was first determined, and then, 
after the effect had subsided, the minimal effective doses (M.E D.) of pitocin (Parke, 
Davis & Co.), ergonovine (ergotrate*), and histamine (Pfanstiehl) were determined. 
These doses were then combined with calcium and tested. 

The effect of soluble sodium hexametaphosphate, a drug (known under the trade 
name of Calgon), which counteracts the effect of calcium in the body, was determined, 
and then this drug was injected just before or along with pitocin, ergonovine, and 
histamine. 

RESULTS 

The results in both rabbits and dogs were essentially' similar. 

Normal. — Spontaneous activity of the uterus was recorded in all cases. The 
amplitude of contractions recorded on the ti'acing could be altered by increasing or 
diminishing the amount of air in the balloons, but once the proper amount of dis- 
tention had been determined the contractions remained constant until some form of 
treatment was instituted. In most cases the cervical sphincteria was found to con- 
tract following the contractions of the hoims; the height of the contraction of the 
sphincter occurred usually at the moment relaxation of the horns became complete. 
In some dogs the sphincter appeared to be coordinated with one horn, in others, the 
other horn. Variations in the same animal \«'e.-e not infrequent. In some cases the 
sphincter was found to contract irrespective of the activity of the horns, being ap- 
parently unrelated in any way to cornual activity. This was not usual in normal, 
untreated animals. The spontaneous motility of the uterine horns was like that 
reported previously.^ In the dog the average rate of contractions was about 1 
per four minutes. Between the contractions, which lasted for about one minute, both 
horns and sphincter were relaxed. The rate was considerably more rapid in the 
rabbit, an average of two full contractions occurring each minute. 

The Effect of Calcium Upon the Post-Partiini Uterus. — Calcium was administered 
in doses of 10 to 30 mg. per kilo of body weight. The essential effect upon the 
uterus was to increase both the tone and the rate and amplitude of contractions of 
both horns and cervix. This effect could be observed whether the uterus was quies- 
cent or active. The effect was prompt, and sustained. The augmentation of activity 
was orderly and coordinated; spasm did not occur; slight tetany occurred in one out 
of 40 experiments. In one instance after contractions were inhibited by an over- 
dose of nembutal, the administration of calcium caused an immediate return to nor- 
mal rhythm. In two instances in which horns and cervix were incoordinated, the 
administration of calcium caused the appearance of absolute coordination. When 
the contractions were weak at the start of an experiment, or when they became weak 
after eight or ten hours of observation, the injection of calcium would frequently 
produce a dramatic improvement. This is illustrated by Fig. 1. 

The Effect of Sodium Hexametaphosphate Upon the Post-Partum Uterus. — The in- 
jection of this drug, which combines with calcium and prevents it from manifest- 
ing its physiologic action, in adequate doses produced immediately complete quies- 
cence even though the uterus had been extremely active prior to the injection. 

*The ergotrate used in this study was generously furnished by II. W. Rliodclminel 
of Eli Lilly and Company. 
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larity between tlie two horns was usually not affected. In some instances the 
sphincter apparently did not react to this treatment at all, and was caused to become 
incoordinated witli cornual activity. This was not the rule, however, and an in- 
crease in rate and amplitude of the cornual contractions was usually accompanied 
by a similar change in sphincter activity. The effect of histamine was prompt, 
and was observed to last for anyrvliere from four to twenty minutes. Thus, as might 
have been predicted from observations made on uterine strips, histamine increases 
uterine motility when given in doses that do not significantly alter blood pressure. 
Adair and Davisi-'* found that the effects of histamine upon the human puerperal 
uterus were questionable. This, of course, does not mean that histamine in adequate 
dosage will not cause the human uterus to contract, since in the dog a somewhat 
larger dose can be used, and the recording apparatus is more sensitive. 

The Effect of Piiocm, Ergonovine (Ergoirate) and Histamine When Administered 
With, or Directly After, the Injection of Calcium. — ^When these substances were ad- 
ministered directly after the injection of 20 mg. of calcium per kilo of body weight, 
the effect upon the uterus was invariably greater than that obtained from control 
injections. In most instances both rate and amplitude of contractions were af- 
fected, and the cervix and horns reacted alike. TIius, calcium not only augments 



Pigr. 4. — Showing abolition of the effect of pitocin on the uterus m situ hy th 
injection of sodium hexamotaphosphate. A, 4 c.c. of 1 ;100 pitocin intravenou-sij . ^ » 
27 mg. per kiio of hexametaphosphate ; C, 4 c.c. of 1:100 pitocin; weight of uog, -i 
kilo. 

uterine activity by itself, but also potentiates the action of oxytocic drugs. Our 
observations regarding the role that calcium plays in determining the reaction of tlic 
uterus to pituitrin confirm those of A^’an Dyke and IIastingsr< on uterine strips. 

The Effect of Pitocin, Ergonovinc fErgotrate) arid Histamine P’'hen Administered 
Directly After the Injection of Sodium Hexametaphosphate. — ^AVhen a preliminarj 
injection of sodium Iiexamctapliosphate was made, the effect of the.se drugs was con- 
siderabh' diminii-hed. In some instances there was no perceptible effect from dosc.^^ 
which previously bad been shown to be dciinitely oxytocic. A minimum ciTcctnc 
dose of pitocin, ergonovine, and liislaniinc was annulled by an injection of sodium 
liexametapho.sphatc. Or, when tlie uterus was depres.sed iiy calcium want, the e 
fcctiveness of oxytoeics was diminished. 

The Effect of Sodium Hexametaphosphate When Administered Directly 
the Injection of Pitocin, Ergonovine (Ergotratc) and Histamine.- — ^As indica c( 
previously, an augmentation of uterine contractions invariably followed the adnim 
istration of pitocin, and ergonovine, the amount of augmentation being proporfioim 
to the dosage. In all instance? following the administration of tlin.'-c dnig-S 
uterus could be depressed or rendered quiescent )>y the injection of sodium he.xa 
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The Effect of Pitocin Upon the Post-Partum Uterus . — ^In no instance was the un- 
treated uterus refractory to this drug. Tetany and sustained spasm could be pro- 
duced at will by the administration of sufficient!}" large doses. The minimum ef- 
fective dose (M.E.D.) was found to vary in different animals from 1 c.c. of a 
1:11,000 solution per kilo to 1 c.c. of 1:1,000 solution per kilo, given intravenously. 
When the minimum effective dose was administered to untreated animals, an increase 
in rate of contractions, and sometimes in amplitude, always followed. The contrac- 
tions resulting were regular and showed no tendencj" toward incoordination or spasm. 
In some instances pi'eviousl}" poor coordination was definitely improved. With the 
minimum effective dose the effect was usually transient and did not last more than 
from fifteen to twenty minutes. The cervical splxincter reacted as did the horns. 
The effect of pitocin was prompt and, if given immediatel}" after a contraction, 
it generally caused another contraction before the usual latent period had ex- 
pired. 

The minimum effective dose of pitocin was determined for each animal because it 
was desired to determine the effect of calcium and sodium hexametaphosphate on 
the minimum effective dose of pitocin. These results will be mentioned later. 



Pig. 3. — Showing a marked increase in the rate of uterine contractions caused by 
the intravenous injection of 15 mg. of calcium chloride per kilo at A and the depressing 
action of 10 mg. of sodium hexametaphosphate per kilo at B. B. P., blood pressure : 
C. S.j cervical sphincter ; U. H., uterine horns. 

The Effect of Ergonovine (Ergotrate) Upon the Post-Partmn Uterus. — The ef- 
fect of ergonovine on the motor activity of the uterus of the dog has not been stud- 
ied. The effect of ergonovine was similar to that of pitocin, except that the maximal 
action often did not appear until as long as five minutes after the injection, and 
was usually maintained for a much longer period, in some instances for one hour 
or more. The minimum effective dose was found to vary from 1 c.c. of a 1:900 solu- 
tion per kilo to 1 c.c. of a 1:100 solution. Even in a dose as high as 1:10 in a 14 
kilo dog, hoivever, tetany and spasm of the uterus ^uas not produced, and only 
rhythmic contractions of increased rate and amplitude occurred. With still larger 
doses, prolonged spasm was observed only occasionally. These results on the dog 
confirm tliose for the Imman uterus as observed by Davis and others, is and Dudley 
and Moir.i4 

The Effect of Histamine Upon the Post-Partum Uterus. — The effect of histamine 
on the post-partum uterus of animals has not been studied. Histamine was ad- 
ministered in doses of 0.0081 mg. of the acid phosphate per kilo of body weight. 
This dosage was found to cause a barely perceptible change in blood pressure. 

The administration of histamine in this dosage was followed, in most instances, 
by an increase in both rate and amplitude of contractions. Coordination and regu- 


200 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


motility during labor. Winlder’^^ reports a decrease in the calcium per- 
centage of the dry weight of the uterus at term but, paradoxically, he 
finds the irritaljility of the uterus to be increased by the administration 
of calcium. The findings of Stander’^® are interesting in this regard, espe- 
cially since it is well known that (a) calcium is soluble in an acid medium 
and relatively insoluble in an alkaline one, and (b) calcium is mobilized 
from the bones in the presence of a diminished alkaline reserve. This 
author reported a markedlj’' decreased CO, combining power (a relative 
acidosis) in women at term. Bussabarger, Freeman, and Ivy^® attribute 
rarefaction of the bones of gastreetomized puppies partly to a relative 
postcibal acidosis, because an acidosis tends to mobilize calcium from the 
bones. If these observations are applicable, one is led to the attractive 
hjTDothesis that the increasing irritability and reactivity of the pregnant 
uterus are at least partially dependent up)on the ionic calcium content of 
that organ in relation to other ions such as potassium, and that progres- 
sive ionic changes occur in the uterine musculature until the ionic com 
centration is optimal for the uterine response to those factors whicli ulti- 
mately precipitate parturition. 

The observations made suggest several possibilities for clinical applica- 
tion. It has been shown that in every instance where the available cal- 
cium was sufficiently reduced all motility stopped, and the uterus was 
entirely refractory to drugs which had been shown previously to be 
oxytocic. This finding is significant in that it may provide an explana- 
tion of those rare instances in which the i^ostpartum uterus appears to be 
refractory to oxytocics, and points to a possible means of alleviating sucli 
conditions. Also, since uterine irritability is decidedly reduced by 
loAvering of available calcium, it seems rational to advise the use of 
phosphates and possibly alkalies in conditions where the uterus appears 
excessively irritable, as in threatened abortion, or in tetany. Further, 
there is the indication that the efficiency of the commonly used oxytocics 
may be increased by their combination with calcium. It should be pointed 
out that these latter possibilities are merely assumptions based upon ani- 
mal studies, and their investigation in the human being is beyond the 
scope of the present work. 


CONCLUSIONS 


1. Calcium is necessaiy for the maintenance of tlie tone, eontraetibtJ 
and coordinated activity of the post-partum uterus of the dog and rabbit. 
When the available calcium is sufficiently reduced by the use of soluble 
sodium hexainetapbosphate, uterine contractions do not occur. 

2. The oxytocic action of pitocin, ergonovine, and histamine is potenti- 
ated by calcium. 

3. Doses of pitocin, ergonovine, and liistamine, whicli are normally ade- 
quate for a uterine response, are ineffective when the available calenini 
is diminished. 
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metapliosphate. The same was true in instances in which augmentation followed the 
injection of histamine. An illustration of the abolition of the pitocin effect by 
sodium hexametaphosphate is shown in Fig. 4. 

Guinea Pig and Pahhit Uterus in Vitro . — Five guinea pigs in dioestrus and four 
rabbits which had been isolated for two months were used for this part of the ex- 
periment. The uteri from these animals were placed in oxygenated Locke’s solu- 
tion at 39° C. The addition of calcium caused augmentation of the contractions. 
The addition of pitocin (0.1 to 2.0 units added to a 50 c.c. bath) also augmented the 
contractions, inien the two were added to the batli simultaneously an additive 
effect was observed. When the uterus was bathed with oxygenated, calcium-free 
Locke’s solution, pitocin in the doses given above either had no, or only a very 
.slight, effect. These results confirm those of Van Djdce and Hastings, s and are il- 
lustrated in Fig. 5. 



Fig'. 5. — Showing the failure of the uterus of a rabbit to contract in response to 
pitocin when bathed by a Ca-free Locke’s solution. A, 2 units of pitocin added to a 
50 c.c. bath containing "normal” Locke’s solution ; B and G, uterus washed and bathed 
with Ca-free Locke’s solution ; D, addition of 2 units of pitocin, no response. 

DISCUSSION 

Our observations clearly demonstrate that calcium plays an essential 
role in the motor activity of the uterine musculature. When not present 
in adequate amounts the uterine musculature is inactive or depressed, 
and is refractory to the common oxytocics. 

These results raise several interesting questions regarding the funda- 
mental nature of uterine contractions. It should be remembered that 
calcium ions are essential constituents of all living tissue, and appear to 
play an important role in the permeability of the cell membrane. Soluble 
salts of calcium have a decided depressor effect upon striped muscle, but 
appear to stimulate or to be essential for the irritability of preparations 
of unstriped and cardiac muscle. Converselj'’, when the ionization of 
calcium is depressed by the administration of citrate or p]io.sphate the 
irritability of striped muscle is increased, that of unstriped and cardiac 
muscle diminished. The findings which we have obtained indicate that 
not only is calcium concerned in determining the response of the uterus 
to drugs, and in the control of the irritability of the uterine musculature, 
but that in the relative absence of this element uterine muscle is incapa- 
ble of contracting. This suggests the possibility that physiologic varia- 
tions in the reactivity of uterine muscle (such as those occurring in preg- 
uane.y and at varying periods of the menstrual cycle) may result from 
phj^siologic changes in the availability of calcium ions. 

In regard to the relation of Ihis work to the problem of the onset of 
labor, it is well lalo^vn that during pregnancy changes in calcium me- 
tabolism occur. However, relatively little satisfactory work has been di- 
rected toward a correlation of these changes with variations in uterine 
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UROLOGIC COMPLICATIONS FOLLOWING COMPLETE AND 
SUPRAVAGINAL HYSTERECTOMY' 

A COiMPARATIYE STUDY 

A. J. Murphy, M.D., New York, N. Y. 

(From the Clinic of the Woman^s Hospital in the State of New York) 

L esions of the urinaiy tract are one of the commonest complica- 
i tions following removal of the uterus. Subsequent to Kennedy’s 
excellent article in 1930 on “The Reconstruction of the Cervical Liga- 
ments Following Complete Hysterectomy,”^ the number of these opera- 
tions on ward patients at the Woman’s Hospital increased twofold. 
From 1922 to 1929 there were 223 total hysterectomies, whereas during 
the past eight years there were 438 of these operations. With the in- 
crease in this operation more urologic complications have resulted. 

Some vnitei’s, notably Spencer of London, and to a certain extent 
Goodall, advocate routine complete hysterectomy; Avhile others, al- 
though not conforming to this view, have for various reasons increased 
their indications for the total operation. There is, however, some discus- 
sion among gynecologists as to which course to follow. It is the purpose 
of this paper to present a comparison of the urologic complications 
following each type of operation. As far as the urinary tract is con- 
cerned, it is hoped that these results may prove that routine complete 
hysterectomj^ has disadvantages. 

Included in this series were the supravaginal and complete hyster- 
ectomies that were performed on wai'd patients at the Woman’s Hos- 
pital during tlie past eight years, excluding however operations for 
carcinoma. The principal indications for these operations were uterine 
myomas, ovarian cj’sts, extensive tuboovarian disease and serious 
pathologic lesions of the eerwx. The operations were performed by 
17 members of the hospital staff, some of them by the resident staff 
under supervision. 

•Read at a meeting of the Gynecological Section of the Academy of Medicine. 
Februarj' 22. 193S. 
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infections in either group regarding the urinary findings, tiie temperature rise, die 
duration of the disease, and the treatment required or the degree of hospitalization. 

In the supravaginal series there were 13 (27 per cent) late infections as compared 
with 10 (21 per cent) in the total hysterectomy group. In 6 of the 13 infections 
following the subtotal operation ureteral catheter drainage from four to fifteen days 
was necessary, whereas it was not required in any of the late infections following 
the total operation. The late infections subsequent to supravaginal hysterectomy 
w'ere more severe than those after comjfiete hysterectomy. The patients had an aver- 
age higher temperature of one and one-half degrees, the duration of the infection was 
six days longer and the average time in the hospital five days gi'eater, 

COJIPLICATIONS POLLOWING SUPRA VAGINLIL HYSTERECTOMY 

In this entire group there were onlj’^ three ureteral traumatic complications. The 
bladder was accidentally opened while separating it from the anterior surface of the 
uterus in two patients. In each case tlie injury was immediately recognized and 
repaired, and it healed without further trouble. 



Flsr. 3-A. 

FiE'- 3. — Ueft ureteroviiEinal fistula. Intravenous pyelOEram .sliows 
nephrosis because of ureteral Injury. Patient cured of urinary leakage by 
ins function of left kidney with x-ray. B, Intravenous pyelogram showing no luu 
of left kidney following x-ray therapy. 


The most serious complication was a left urefero-abdominal fistula. lu th'S caw 
(Fig. 1) tbc operator suspected lie injured the ureter when he ligated the utenne 
artery, Within twenty-four liours there was urinary drainage from the tt^tdonuna^ 
wound. Cystoscopy was immediately performed and fortunately it was po?£> J 
pass a Ho- ureteral catheter by the injured area in the ureter. This catheter 



MUEPHY : UKOLOGIC COMPLICATIONS FOLLOWING HYSTERECTOMY 203 


All of the complications in this group of cases were studied cysto- 
scopically and only those nnquestionahle acute renal or ureteral infec- 
tions were included. Those infections that were accompanied by other 
complications such as infected wounds, definite pelvic inflammation, 
phlebitis, etc., were excluded. 

RENAL INFECTIONS FOLLOWING COMPLETE AND SUPRAVAGINAL 

HYSTERECTOMY 

In the series of 1,229 supravaginal operations 47 (3.S per cent) were complicated 
by an acute postoperative pyelonephritis. Following 43S complete hysterectomies 
there were 47 (10.7 per cent) acute renal infections or three times as many as in 
the previous series. 



Fig-. 2. — Left ureterovaginal fistula. Intravenous urogram showing ureter injured 
close to bladder with dilatation of left ureter above site of injury. 

Although these infections may begin at any time after operation, in this series 
they commenced, on an average, either early, from the fifth to the seventh post- 
operative day, or late, from the twelfth to the fourteen day after operation. Subse- 
quent to the supravaginal operation 34 (73 per cent) of these infections started 
from the fifth to the seventh day, whereas after the complete operation 37 (79 per 
cent) began at this time. There was no appreciable ditlerence in the early 
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The third ureterovaginal fistula followed an operation for advanced tuboovarian 
disease and retroversion. This patient first noticed leakage of urine eleven days after 
operation. Cystoscopic study showed the fistula in the left ureter and there was 
also an acute infection in the kidney on that side for twenty-two days. She was 
observed in the follow-up clinic for several months but refused to enter the hospital 
for repair of the fistula and has not returned for further treatment. 

The fourth patient’s fistula (Fig. 3) resulted from an operation for fibroids tlie 
size of a four and one-half months’ pregnancy. She leaked urine ten days after 
operation and cystoscopy six days later revealed a left ureterovaginal fistula. Her 
urinary drainage continued for several months but because she was a poor operative 
risk the function of her left Iridney was destroyed by x-ray therapy. Ten months 
after operation the urinary leakage had stopped. 

The right ureter was divided in 3 patients. In 2 of these cases the injury oc- 
curred while removing an intraligamentous myoma. It was recognized at once and 
immediate ureterorrhaphy was done. In the third case (Fig. 4) the injury resulted 
from a very difficult operation for adnexal disease. It was located close to the 
bladder so that the ureter could be easily transplanted into that organ. These 3 
patients had an uneventful postoperative recovery. 



Pig. -1. — Right ureter divided while removing intraligamentou.s 
mediatcly transplanted into bladder. Intravenous urogram shows only siignt 
tlon of right ureter and renal pelvis. Good kidney function. 

There were 3 vesicovaginal fistulas in this series, and they all followed operation, 
for uterine fibroids. Two appeared on the fourth postoperative day and 1 cigitc*^^ 
days after operation. AVithin four months all 3 patients wore operated upon an 
cured of their fistulas. 

Three patients wore readinittcd to the hospital with an acute pyeloncpiri i-- 
Two of them were admitted eleven and fifteen days after leaving the ’ 

while the third entered the hospital .six and one-half months after opera i • 
Except for evidence of renal infections the cy'stoscopic examinations vs'crc 

normal. 
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allowed to remain in the ureter for seven days during which time the leakage of 
urine diminished. Eight days after operation a No. 6 catheter was easily passed 
up the left ureter and from this time on there was no urinary drainage from the 
abdominal wound. Cystoscopic study two years later showed a normal ureter and 
kidney. 


COMPLICATIONS FOLLOWING COJIPLETE HYSTERECTOMY 

In this series also the bladder was accidentally opened twice but was immediately 
repaired and healed without further symptoms. 

There were 10 serious urologic complications in the total hysterectomy group. 
Pour patients had left ureterovaginal fistulas. One of them followed a very 
difficult operation for the removal of a malignant intraligamentous ovarian c}’'st. 
This patient first observed urinary leakage from the vagina thirteen days after 
operation. The next day a diagnosis of a left ureterovaginal fistula was made by 
cystoscopic study and intravenous urograms demonstrated a marked left hydro- 
nephrosis and hydroureter. This patient was cured of her fistula two months later 
by nephrectomy. 



Fiff. 3-B. 

The second ureterovaginal fistula (Fig. 2) resulted from an operation for extensive 
tuboovarian disease. This patient finst noticed leakage of urine eleven days after 
operation. Urologic study demonstrated only moderate damage to the left kidney 
and therefore, three months later, the ureter was transplanted into the bladder. 
She died of peritonitis four days after operation. 
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DISCUSSION 

It is true that some of these injuries might have occurred if only a 
supravaginal operation had been performed. It might have happened to 
the two patients whose ureters were divided while removing intra- 
ligamentous tumors or to the tAvo patients avIio had ureterovaginal 
fistulas foUoAving removal of a malignant ovarian cyst in one case and 
a large myoma in the other. As a rule, however, ureteral injuries that 
occur during a supravaginal hysterectomy are often recognized during 
the operation, AA’^hereas ureteral and also bladder injuries that follow 
the total operation usually go unrecognized and may result from necrosis 
due to interference Avith the blood supplj’- of these organs. Despite the 
fact that these injuries might have folloAA^ed the supravaginal operation 
aU of these patients had a complete hysterectomy and they are included 
in that group. 



Fig. C-A. 

Fig. 6. — A, Division of right ureter during hysterectomy. 

Intravenous urogram sliowing inhibition of function of right kidney to 

B, Intravenous pyelogram five weeks after operation showing return oi lui 
right kidney but some dilatation of pelvis .and ureter. 

As previously staled the late infections folloAving supraA'aginal 
hj'sterectomy Avere more serious than those resulting from tlie to a 
operation. Why is this so? The only apparent e.xplanation is f 
it is the result of inflammatory ob.struetion of the ureter due to infection 
from cutting across the cervix or from the retained cervical stump- 
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fistula. In tills event neplirostonij’' may temporarily preserve the func- 
tion of the Iddney. Then, at a later date, the ureter may be transplanted 
into the bladder or bowel. If grave damage to the kidney has resulted 
from the fistula, nephrectomy will be necessary. 

There may be some impairment of renal function following ureteror- 
rhaphy. One patient in this series (Fig. 6) who had ureterorrhaphy 
showed inhibition of the renal function on that side for more than four 



7. — (Tix'tor ortii-'licd by liq.nture Ourlnq by.steroctomy. Llqature removed. 
Cvpto'oopy .Kliinv.*; larqe Iiydroureter and bydroncphro.'il.s probably becaune of edema- 
tou.s obstruction at site of injury. 


weeks afterward. This resulted in a hydroneiilirosi.s which was caused 
])y inflammatory swelling of llic ureter at llic site of the ureterorrhaphy. 
To an;istomose the ureter over an indwelling ureteral callieter would 
tend to preserve the kidney function. In another patient (Fig. 7) 
whose ureter was cruslied by a livature a similar .situation arose which 
caused a marke<l hydrourelcr and Iiydronejilirnsis. In this case, also, 
ureter.-il catheter drainage woidd have been advisable. 

It is Well known that hydronephrosis may be caused by transplanfa- 
tioii of the, ureter inti» the hlathlcr as- happejicd in one case in this 
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The majority of these injuries occurred previous to 1936 so that from 
now on, as our experience increases, the results will he better. On the 
other hand, even the most expert operators will occasionally injure the 
ureter, because, as set forth by Bonney, “The position of the ureter 
is so variable in pelvic surgery.” Bland states “Despite the prevailing 
belief that ureteral injury is rare, I believe it to be one of the most 
if not the most frequent as well as tlie most serious accident in pelvic 
work.” Undoubtedly ureteral injuries sometimes pass unsuspected. 
There maj’- be no sj’^mptoms of ureteral injury. The first indication of 
injury, according to Eddj^ and i\Iiller, “May be anuria, hematuria or 
the appearance of a fistula. ’ ’ Even these symptoms niaj’’ be absent. The 
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patient may develop an acute renal infection while in the hospital and 
the injury be observed when she is cystoscoped (Fig. 5). Harris and 
Brunton state that ‘ ‘ The effects of ureteral injury'- may not be observed 
for months or even years after operation.” As in this series, some 
patients may develop an acute infection of the kidneys, long after 
operation while others complain of various urinary sjanptoms for a con- 
siderable time. Certainly these comi^lications must have some relation to 
bladder or ureteral trauma and all of these patients should have the 
benefit of a cystoscopic study. 

Some ureterovaginal fistulas will heal spontaneously but the majority 
require operative treatment. Before the patient is ready for another 
operation, however, considerable renal damage may be caused by the 



A CRITIQUE OP THE FACTORS im^'OEVED IN CESAREAN 

SECTION MORTALITY® « 

Edward A. Schtjjiaxn, A.B., M.D., P.A.C.S., Philadelphia, Pa. 

' I *HE use and abuse of cesarean section and its place in obstetric sur- 
■I- geiy bave given rise to eontrover.sj’^ almost since eases involving this 
procedure have been recorded in medical literature. During the past 
decade this dispute has gained impetus from tlie searching surveys con- 
cerning maternal mortalit 3 ’- in general which have been carried on bj^ 
obstetricians in this and other countries. 

Manj^ ease series have been collected either from the larger clinics or 
from the studies of maternal welfare committees in cities, sometimes 
in states. Prom an anah^sis of these statistics it lias been .shown that 
the maternal morta]it 3 ' following the cc.sai-ean operation througliout the 
United States is 5.8 jier cent, while the infant is lost in 8.5 per cent 
of all cases. Inasmuch as an almost 6 per cent mortalitA^ is far higher 
than that following comparable abdominal operations for other condi- 
tions, as for example, h 3 'sterectom 3 ' for fibroid.s, it has been properly 
felt li 3 ’' the profession that abdominal hysterotomy is all too often 
selected as a method of deliveiy and that the indications for its use have 
been broadened unwarrantabhv. L.vneh collected the data relating to 
524,117 births from various cities and states from 19.30 to 1935, and 
found an incidence of cesarean sections of 2.5 per cent. When closely 
scrutinized, the.se figures all seem to contain a considerable factor of 
error. In man}* of the series quoted, the incidence is based upon hos- 
])ital deliveries alone, Avhich obviouslv does not rotlcct the true condition. 
Thus, for example, the Committee on Maternal Welfare of the Phila- 
delphia Count}’ IMedical Society in its study of maternal mortality 
during the years 1931, 1932, and 1933 published the cesarean .section 
statistics of the ho.spitals of the city in thc.se years. There were 68,733 
hospital deliveries with a cesarean section incidence of 2.6 per cent, but 
without exception all of the cesarean sections done in the entire city 
during this period occurred in ho.spitals. 

The total urban births for the same time were 99,579, among which 
were 1,775 .sections, giving an incidence of the operation in relation to 
the total births in the area considered of 1.78 per cent, rather than the 
2.6 as conimnnl}' stated. 

However, it is not with the frequency with which hysterotomy is in- 
voked that I tak'c issue, but with the .statcuients as to the mortality con- 
sequent ttpon the operation. The actual number of deaths and their 
relative total births arc unquestionably accurate, and it i.s not t!ic figures 
which T challenge, but the deductions drami from them. 
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series. Hydronepiirosis may also result from vesicovaginal fistulas. 
Those fistulas •which follo'w complete hj’^sterectomj’' are inaccessible, ex- 
tremely difficult lo cure and may require many operations. 

From this study too, we have found that acute postoperative pyelo- 
nephritis, although three times more frequent following complete 
hysterectomy, is not as serious an infection as that which develops after 
the supravaginal operation. ' 

In this series of eases ureteral and bladder injuiy was ten times more 
frequent following eomijlete hysterectomy. The most serious of these 
injuries were the four ureterovaginal fistulas. They resulted in one 
death, one nephrectomy, the function of one kidney destroyed by radio- 
therapy and one patient who, although she could not be traced, would 
probably require nephreetom.y in order to be cured. The seriousness 
of unrecognized ureteral injmy with late renal complications cannot be 
minimized. 

All of these jjatients were operated upon by well-trained surgeons in 
an outstanding hospital. Under these conditions and from the urologic 
vievqDoint, the greater frequency of ureteral and bladder injury follow- 
ing complete hj-stereetomy, should make one hesitate before adopting 
this operation as a routine. 

One may conclude therefore that routine comifiete hysterectomy is 
not advisable because of the greater frequenej^ of urinary infectious 
and ureteral and bladder injuries. 

I wish to express my appreciation to Dr. Aibert H. Aldridge for his valuable 
suggestions, to Dr. Henry G. Bugbee for the privilege of making the urologic studies 
and to Dr. George Gray "U^ard for the opportunity of presenting this paper. 
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The authors show in a series of 46 women that ovarectomy stops growtli as well 
as the normal rhythmic changes of the vaginal mucosa. Ovarectomy with preserva- 
tion of the uterus stops only the cyclic cliangcs. Hysterectomy with ovarian con- 
servation causes rliythmic changes which one montli later give the vaginal mucous 
membrane the same appearance as that found during pregnancy. This is probablj' 
due to a persistent corpus luteum. Ovarectomy combined with iiysterectomy produces 
no clianges for about six weeks, after which the vaginal epithelium undergoes a 
progressive and finally complete atroph 3 \ Following radiation castration, no 
changes can be found for about 4 montlis. The vaginal epitlielium following 
castration responds readily to stimulation with estrogenic hormones and those cases 
wiiich showed tlie most marked postoperative atropliy responded tlie best to hormonal 
stimulation. The resulting hypertrophy always is very marked. Cessation of 
hormonal stimulation results in further retrogression and atrophy. 


Ralph A. Reis 
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bearing upon the choice of abdominal versus vaginal deliverj^, both as 
regards the oiistetrieian and the patient. 

It is my opinion, often expressed, that in women with manifest though 
not necessarily insuperable disproportion, whether this be of maternal 
or fetal origin, elective cesarean section under local anesthesia and 
preferably without a preliminary test of labor, offers the best j^rognosis 
for the life and Avell-being of the infant as well as the subsequent health 
of the mother. 

If one contrasts the end results of such section with those following 
difficult forceps delivery or version, Avith tlieir constant threat of fetal 
intracranial hemorrhage, Erb’s paratysis and the like, not to mention 
the permanent and often irreparable damage done to the pelvic fascias 
and the sacroiliac articulation of the mother, the conclusion is inevitable 
that hj-sterotomy is tlie procedure of choice. 

The matter of the test of labor is still unsettled. Highly regarded 
in many clinics it is rarely utilized by the writer, Avho confesses to a 
pre.iudice against the procedure. If a reasonable test of labor terminates 
in a spontaneous or low forceps delivery, it is obvious that the ob- 
stetrician Avho has been considering the iio.ssibility of section in such a 
ease has been in error as to his findings. On the other hand, all too 
frequently tests of labor result in dystocia requiring ultimate abdominal 
delivery after the patient is exhausted, the membranes ruptured, and tlie 
golden moment of election has been lost. 

It is my belief that the best plan is for tlie obstetrician to study each 
patient carefully to determine finally, during the last month of preg- 
nancy, Avhether the labor Avill proceed normally or whether severe 
dystocia is likely to occur. If .so, lie should decide upon his course of 
action and having determined upon it, proceed either by elective cesarean 
or not, as his findings indicate. 

This places the responsibility for the welfare of the patient sfjuarcly 
iqion the shoulders of the medical attendant, where it belongs. If he 
be a competent and trained man, his percentage of eri-or will be small in- 
deed. 

Now to return for a moment to the question of mortality statistics 
ns affect ing the decision of doctor and patient as to whether or not 
abdominal hysterotomy is to be emjdoyed to effect delivery. 

Assume that a young woman engages an obstetrician for her fortli- 
eoming delivery. On invc.stigation the jielvis is found to bo detinit(dy 
contracted, though not to an extensive degree. As term approaches, 
the infant is noted to be of average or greater size and engagement does 
not occur satisfactorily. Abdominal hysterotomy of the elective tyjje 
is suggested by the obstetrician and the patient and her hmsband request 
information as to the relative risks of abdominal versus difficult vaginal 
delivery. 

Tlic mortality of eesiircan section according to 37 American authors as 
rjuoted by Irving runs from 1 to 8 per cent, the average for 11.403 casas 
being u-S per cent. (Jn the clinic of liic wrilf-r at Kensington Jros])ii;il 
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In recording maternal deaths following any form of vaginal delivery, 
it is customar}^ to list the mortality according to the cause. Thus 
deaths from eclampsia, abruptio placentae, puerperal sepsis, etc., are 
so catalogued, unless the patient undergoes a cesarean section as a meth- 
od of treatment, when, should a fatality eventuate, it is at once put doAvn 
as a cesarean death, the underlying cause being ignored. 

For example : two women suffering from central placenta previa with 
massive hemorrhage are admitted to tlie hospital at the same time. Both 
are given supportive treatment, preliminary blood transfusion and the 
like. The obstetrician in charge of one of these patients attempts de- 
livery hj’- Braxton Hicks version and as a result the woman dies. The 
case goes on record as one of placenta previa, the version being purely 
secondary and considered as contributorv to the fatal result. The other 
woman is delivered by cesarean section and also dies. This ease is in- 
stantly listed as a cesarean section mortality and so appears upon the 
records and the group statistics without any qualifications as to the true 
cause of the death. 

An event occurring on my service at the Philadelphia General Hos- 
pital very recently, sharply emphasized this point. 

A woman was admitted in shock, with the histoiy that forceps delivery had been 
attempted unsuccessfully by a private physician. A diagnosis of probable rupture 
of the uterus was made, and after transfusion, laparohysterotomy was performed. 
The uterus was found to be the seat of an extensive incomplete rupture, its cavity 
filled with blood and after extraction of the infant hysterectomy was performed. 
The patient did not survive the shock and trauma, and in the next series of case 
analj'ses appearing, this hospital will be charged with one more cesarean death, 
though the circumstances leading to the choice of this procedure for delivery will not 
be mentioned. 

In order to present a clear picture of the results of abdominal hyster- 
otomy it is necessary to return to the older classification of the elective 
cesarean section and the section of necessity. 

In cases of the latter group, comprising as it does, all those instances 
of neglected dystocias, women exsanguinated as a result of placenta 
previa or abruptio placentae, toxemia cases which have failed to respond 
to conservative treatment, the mortality must of necessity be high, in 
direct ratio to the resistance of the patient, the extent to which infection 
has progressed and so on. 

In the first group, that composed of elective sections performed before 
the onset of labor, with intact membranes and chosen as a preferred 
method of delivery in women with contracted pelvis, patients laiovm 
to have placenta previa Avithout present hemorrhage, and other similar 
indications, the mortality should be exceedingly Ioav, comparable to 
that folloAving interval appendectomjL 

Fatalities following the operation should only be due to those im- 
suspected accidents AAhich are an unaA’’oidable accompaniment to any 
intraperitoneal surgical intervention, thrombosis, pulmonary or cerebral, 
rarely x>eritonitis and still more rarely jiost-partum hemorrhage. 

The importance of thus dividing cases of the cesarean operation, lies 
not merely in presenting a true statistical picture but has a direct 
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The third patient was admitted in shock and coma with a vague history of having 
passed no nrine ^^for some time.” The bladder was drj' and the diagnosis of anuria 
with abruptio placentae was simple. A rapid hysterotomy was done, the placenta 
found entirely separated and the uterus tilled with blood. The woman recovered from 
the operation and lived for six days with practically complete suppression of urine 
after which she died of uremia as proved by autops}', at which time the uterus was 
found to be involuting well, the hysterotomy wound healing. Here again, I think, 
the method of delivery had no connection witli the untoward result. 

The fourth case was that of a patient suffering from advanced rheumatic heart 
disease, who entered the ho.spital moribund, not in labor and having had no prenatal 
care. Therapeusis directed to the cardiac lesion met with no response and at the re- 
quest of the patient and her family cesarean section was done in the hope of saving 
the child, at least. The woman perished at the completion of the operation and the 
infant survived but a few hours. Here was possibly an unnecessary section but 
certainly it played no part in the unfortunate outcome. 


It appears then that of the total of these deaths following section for 
all causes in this institution only one could reasonably be charged to the 
operation; all of wliieli seems to bear out my view a.s to the necessity for 
classifying the indication for which the cesarean section is performed 
before determining its responsibility in the mortalitj- rate. 

Keferring again to the figures already given for two clinics at Ken- 
sington and Cliestnut Hill, there were in the past si.v years 137 cesarean 
seetions with a maternal mortalit 3 ' of 2.91 per cent. Of these operations, 
all of whieli were performed bj' me or one of m^^ associates, 124 were 
elective and 32 were operations of necessity ; manj’- of these were carried 
out among seriouslj" iU women, neglected in labor, and in a numlier of 
Avliom craniotoraj’- was probabty the procedure of choice. This operation, 
however, aside from certain religious interdictions is extremely re- 
pugnant in the presence of a living child and certain patients were un- 
doubtedly lost 1 ) 3 * reason of our aversion to eraniotom 3 ’’ under .such cir- 
cumstances. 

Among the 124 elective seetions, there was no maternal moilality 
whatsoever and a surgical morbidity of sometliing under 6 per cent. 

Among the 32 operations of ncce.ssity, there were 4 deaths, or 12.5 ])er 
cent which have alread 3 ' been abstracted. 

This summaiy supports the contention that the elective operation 
carries witli it a faij’ 13 ’ negligible risk whereas when enforced 1 ) 3 ’^ .some 
complication of labor the risk is great, but is generalfy justified b,v the 
fact that man 3 * of these women arc doomed and the h 3 ^slerotonl 3 " seems 
to offer them and their infants the mo.st hopeful prognosis. Again ns 
one recalls his experiences with this operation he must be imiu'cssed 
1 ) 3 ' the number of instances in which .section performed with no hope of 
succe.ss has resulted in the uneventful rccovoiy of mother and child. 
Such ca.sc.s, surety, seem to counterbalance the deaths which occur as a 


result of its em})lo 3 'menl in case.s where craniotomA* or other procedures 
of vaginal methods of dclivciy might have been invoked. 

From the above views concerning the value of cesai-ean .section ami 
the relatively great safety of the elective ojicrations, it .should follow 
that, he who holds such opinions must necessarily perform many hysterot- 
oniics. Tu the combined clinics summarized in this paper, dunlig the 
pa.st .six 3 *car.s there have been F.52.3 deliverie.s with 137 sections or an 
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for ’Women and at CJiestnut Hill Hospital there have occurred in the 
past six years 137 cesarean sections with a maternal mortality of 4 or 
2.91 per cent.) 

The only authoritative information, then, which could be given to 
the patient in question would lie that her chances of death as a result of 
lij’^slerotonij' would be about one in twenty or slightly less. This con- 
stitutes a formidable mortality rate and any woman is entirely justified 
in refusing to accept so grave a risk to her life, when vaginal delivery 
offers so much the better prognosis, even at the possible expense of the 
infant. 

That the above statements portra}’- the true situation is manifestly 
untrue. What then is the death rate in purely elective cesarean sections, 
done before the onset of labor, preferably under local anesthesia, with 
intact membranes, no vaginal or rectal examination having been per- 
mitted within twenty-four iiours of the operation ? 

I am not aware of any pubHslied series of such selected cases, but 
from my own experience, I am eonvhieed that the risk is minimal, 
certainly well under 1 per cent and comparable to the death rate in in- 
terval appendectomies and other simple intraperitoneal interventions. 
In support of this statement there is a summary of my last 120 consecu- 
tive elective sections "with no maternal mortality, a surgical morbidity of 
6 per cent and a total infant loss of 2 or 2.5 per cent. 

Incidentally, these infant deaths were unusual. The first occurred in a woman 
who had previously had t^vo babies perish during the course of spontaneous labor and 
a third which died one week before term. In an attempt to secure a living child, 
elective section was proposed and accepted and although the liysterotomy went well 
under local anesthesia, the child did not breathe and heart action ceased a few min- 
utes after delivery. 

In the second case the baby cried lustily at birth but perished within twenty-four 
hours, apparently of some congenital cardiac lesion although autopsy was not permit- 
ted to confirm this. 

After sucli personal experience, I have no hesitation in recommend- 
ing the elective operation to my patients when, in my opinion, it offers 
the best hope of successful delivery, and in assuring the woman and 
her family that the risk to mother and infant is very small. 

It has been stated above that in Kensington Hospital for Women 
and Chestnut Hill Hospital there were four maternal deaths following 
cesarean section and in view of the opinions expressed previously, in this 
paper, it is interesting to analyze these four fatalities. 

One occurred in s* womnn who wns subjected to clnssicnl section nfter n twelve- 
hour test of labor, without vaginal examination and eight hours after rupture of the 
membranes. She died of a fulminating peritonitis, the fatal outcome being ob- 
viously the direct result of the operation and chargeable to it alone. 

The second case was that of a woman admitted exsanguinated after hemorrhage 
from a central placenta previa. She was moribund and the cervix was not sufiSciently 
dilated to permit of Braxton Hicks version. The hemorrhage continued actively and 
a rapid hysterectomy was performed, fluids being given intravenously during the 
operation. The patient perished from shock and liemorrliage within an hour. In 
all fairness the woman was doomed before her treatment began and the hysterectomy 
was certainly only a minor contributory cause to tlie mortality, if indeed it played 
any part. 
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into the cervix finds its way almost immediately to the submucosal area 
m the trigon of the urinary bladder. This is evidence of the paths of 
infection. Furthermore, a cer\Tx which grossly appears to be normal 
often becomes a source of infection following a subtotal hysterectomy, as 
a result of interference with its normal blood supply and also because of 
cessation of its normal physiologic action. It is therefore not uncommon 
to have to remove a retained cervical stiunp on account of its residual 
inflammatory character. For these reasons it becomes an increasingly 
difficult problem to say what patients should be treated by subtotal 
hysterectomy as it is impossible to determine whether or not a cervix will 
continue healthy. 

Since a leiomyoma is the most frequent indication for hysterectomy 
and as the majority of the patients who have this type of tumor have had 
children, it is reasonable to assume that the cervix should be removed 
vuth the uterus more often than is being done in most clinics, because it 
is rare to find what is considered a normal eervix in the multiparous 
woman. 

In order to avoid some of the technical difficulties associated with total 
abdominal hysterectomy, a subtotal abdominal hysterectomy has been 
substituted and the cervix is then coned out, cauterized or even repaired 
or amputated. None of these methods of handling the cervix affords 
much protection against the later development of cancer, and also numer- 
ous infected cervical glands are often opened or only partiallj’’ destroyed ; 
this leaves an infected tissue wliich is prone to heal slowly and irregu- 
larly. I have seen cases in which the external os closed early before the 
upper portion of the cervical canal had healed ; this was followed by an 
abscess. The infection extends to the broad ligament and cellular tissue 
and, therefore, contributes to a prolonged convalescence and morbidity. 

Leiomyomas arc often degenerative in type, and there is not only 
chronic infection in the cervical tissues but also much edema of the broad 
ligaments and of the uterosaeral and ovarian ligaments. This edema is a 
positive sign of danger in the surgical management of these tumors. It 
results from lymphatic ob.struetion secondary’’ to chronic infection, and, 
unless these tissues arc removed, cellulitis will follow too frequently. 
Edema is also frequently encountered during the course of ))ysterectomy 
for metritis and pelvic inflammatory disease. In conditions of this type 
which are of long duration tlie infection, whicli usually is streptococcal 
in type, c.xtends to the lymphatics of the broad ligaments and to the 
lymph nodes along the iliac ve.ssels and occasionally to the inguinal 
regions. Unless the e.xtcnt of llie infection is carefully estimated, a sub- 
total hysterectomy may be followed by an extensive cellulitis of the 
broad ligaments which involve.s the entire pelvic tissues. The convales- 
cence is then prolonged from three to six weeks and the cervical stump 
becomes fixed, edematous and painful if it is touched. This sequenee of 
events is most likely to follow retention of the cervical .stump in post- 
abortal infections which have a tendency to exacerbations following men- 
kruation or trauma of any type. It also is characteri.slic of t hat grouj) of 
cases in which surgical intorfei-encc has been previously pcrfoi-med dtir- 
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incidence of 1.6 per cent. This is well within the group of “low cesarean 
clinics” and emphasizes the statement that a strong prejudice in favor 
of cesarean section as opposed to difficult vaginal deliveiy does not 
imply its promiscuous emplojnnent, and here I venture to become per- 
sonal and to state mj' obstetric credo, whieh is : That obstetrics should 
be practiced by trained obstetricians, versed in all the methods and 
maneuvers designed to facilitate childbirth. 

And also, that the ob.stetrician .should studj’- each patient in detail 
and utilize, without hesitation, that method which in his considered 
opinion offers the greatest hope for a successful termination of the 
labor as regards both mother and child. 

1S14 Spruce Street 


THE POSITION OP TOTAL HYSTEKECTOMY IN THE 
TREATMENT OF BENIGN AND MALIGNANT CONDITIONS OP 

THE UTERUS^' 

Virgil S. Counseller, ]\I.D., Rochester, Minn. 

(From the Division of Surgery, The Mayo Clinic) 

T otal abdominal hysterectomy has in general been considered as a 
radical procedure and usually has been believed to be associated with 
a high mortality and high morbidity ; therefore, it has been regarded as a 
dangerous operation. In view of this generally accepted opinion, I wish 
to consider some indications for total hysterectomy in benign and malig- 
nant conditions, as these indications seem to be sound and essential. The 
most frequent benign conditions of the uterus are leiomyoma, adeno- 
myoma, and chronic pelvic inflammatory disease. 

The decision as to whether a total or subtotal abdominal hysterectomy 
should be performed for benign conditions is determined principally by 
the condition of the cervix. In cases in which hysterectomj’- is con- 
templated the cervix should be carefully inspected and palpated. Cervical 
erosions and lacerations, endocervicitis, cystic cervicitis and polyps all 
indicate an unhealthy cervix. The external os may be firm and smooth 
and an active endocervicitis overlooked. Cysts situated in the cervical 
canal may extend to the internal os and each cyst may be infected. In 
cases in which cervical polyps tend to recur it has been observed tliat 
malignancy is very likely to develop later. Considerable research has 
demonstrated that the cervix is a frequent source of infection and that 
such infection has a definite relation to other infectious processes witiiin 
the body, such as infections of the small joints, retinitis and choroiditis. 
There is a very definite relationship between infections of the cervix and 
infections of the urinary tract as some of the Ijanphatics of the cervix 
extend directly to the base of the bladder and also upward along the 
ureters and to the pelvis of the kidney. A suspension of graphite injected 

♦Read at a meeting of the Louisiana Obstetrical and Gynecological Society, New 
Orleans, Louisiana, May 2, 1938. 
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which is tlic only true snp])orling structure, crti be shortened and re- 
atlaelied to tlie sides of the vaginal vault and will afford proper support 
to t)je vagina. 

TJie surgical risk of total hystej-ectomy is considered to be greater in 
eases of malignant lesions of the fundus than it is in cases of benign con- 
ditio7is, but if tlie patients are selected carefully there need not be any 
appreciable increase in the risk. As a furtlier protection against infec- 
tion the vagina must be thoroughly cleansed as there always is a bloody 
di.schargc ii7 the vagina for some time, and tliis often is more or less 
septic. The discharge not infref|uently extends into the uterine cavity. 
Tlie cervix should be firmly closed by sutures to prevent soiling or con- 
tamination or the occurrence of secondary im])laTits at the t ime of hyster- 
ectomy. ] f hystercct omy is delayed a few days in order to determine the 
pi’csence or absence of malignancy in tlm sei'apings after fixation, the 
surgical risk is increased greatly owing to the .spread of infection from 
the lesion, which is usuall.y secondai'ily infected, to tlie broad ligaments, 
lymphatics, and peritoneum. Tliere mirst ])e no delay, therefore, between 
the curettage and the lo’sterectomy. 

Carcinoma of the fundus is a disease whieli appears dui'ing or after the 
menopause. However, should it develop during the reproductive period 
of life both adnexa should 1)C removed witliout regard to the physiologic 
effect of castration as an adenocarcinoma of the fundus not iiifrequently 
extends from tlie fiutdus along the Fallo])ian tube to the ovaiy and peri- 
toneal cavity. It is Jny custom, when operating in cases of carcinoma of 
the fundus, to place a clamp across the fimbriated end of each Fallopian 
tube as soon as the abdomeii is opened. The fundus of the uterus is cov- 
ered with a gauze sponge and held firmly with the hand and not with 
instruments. The involved tissues must be handled gently to prevent dis- 
semination of any tumor tissue to the lymphatics and to avoid rupturing 
the uterine wall adjacent to the malignant lesion, where it is edematous 
and very friable. 

There are some gynecologists who fuAmr the intrauterine application of 
I’adium and deep roentgen therapy for carcinoma of the uterine fundus 
instead of total extirpation of the uterus and both adnexa. I cannot agree 
with them for very definite reasons. First and foremost, it seems to me 
that a malignant lesion anywhere in the body should be removed sur- 
gically if this call be done safely and completely. If women are to liave 
carcinoma, the fundus of the uterus is one of the most favorable sites be- 
cause this organ can be totally removed with a very low mortality. In 
about 90 per cent of cases of malignant lesions of the fundus, the lesions 
grow very slowly and the grade of malignancy is 1 or 2. They remain 
confined to the uterus for months and occasionally for years before they 
spread to other tissues. The longest duration of a carcinoma of the 
fundus in my experience was eight years. In about 10 per cent of cases 
the tumor grows rapidly, the grade of malignancy is 3 or 4 and the pa- 
tients are in poor condition. Symptoms usually have been present for a 
short time and the patients rapidly show the effects of a highly malignant 
tumor just as do patients with highly malignant lesions any^vhere in the 
body. The prognosis in such cases always should be guarded. At the 
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ing the sul3acute or earl}^ stage and in which residual infection manifests 
itself by pain, discharge, occasional fever, and disability. Under such 
circumstances total abdominal hystereetomj’- with removal of both adnexa 
is the safest iDrocedure and gives tlie best assurance of complete restora- 
tion of health, because all tissues tliat are infected are totally removed 
and the Ijunphatic involvement subsides rapidly. I am sure that sub- 
total hysterectomy in this group of cases is potentially a more dangerous 
practice and has been followed by more complications and deaths than 
total removal of the uterus and adnexa. 

Diffuse adenomyosis, or endometriosis, of the uterus, adnexa and the 
peritoneum of the cul-de-sac is more satisfactorily managed by total 
hysterectomy when removal of the uterus is advisable. In this condition 
all the pelvic organs are adherent in one mass and are somewhat fixed to 
the intestine. The ovaries consist of cliocolate cysts and the entire mass 
is somewhat inflammatory owing to its proximity to the sigmoid colon 
and rectum. In mobilizing tliese structures tiiere is considerable oozing 
of blood, which can be most adequately controlled by ligating all branches 
of the uterine artery to the cervix and lateral vaginal wall followed bj' 
total removal of the uterus. 

The teelmieal difficulty of total hysterectomy under any circumstances 
is perhaps greatest in this condition because it is necessary to visualize 
the ureters and elevate the base of the bladder from the cervix. The 
ureters are always involved in the endometrial process and are fixed to 
the tissues near the cervix. It has been my custom to identify the nreters 
and retract them laterally by means of a gauze tape. They can later be 
replaced behind the peritoneum during the final peritonization of the 
pelvic floor, without any subsequent injury. The function of such ureters 
was studied in a large series of eases following total hysterectomy for 
these conditions, by means of intravenous urography. Tiie ureters were 
found to be in their normal situation and -were not dilated. It was ob- 
vious, therefore, that the ureter could witlistand considerable trauma 
without causing subsequent complications. 

When the cervix and rectum are somewhat fixed, it is often advisable 
to follow the suggestion of Masson, who advised that the cervix be cut 
across just above the uterine vessels, then, while the cervical stump is 
held anteriorly by a tenaculum, the rectum is separated from the pos- 
terior wan of the cervix. The cervix is then split posteriorly, and it is 
easy to separate it from its vaginal attachments. In these eases the heal- 
ing process and the subsequent freedom from pelvic pain are truly re- 
markable. 

Subtotal abdominal hysterectomy is not infrequently performed for 
benign conditions associated with an elongated cervix oi’ in eases in which 
there are excessive degrees of uterine prolapse and relaxation of the 
vaginal walls, which later I’esult in prolapse of the eei’vical stump that 
will require surgical treatment. In such cases it is not possible to sup- 
port the cervical stump adequately or properly from the abdominal side 
without extensive dissection or manipulation. However, if the cervical 
stump is removed at the time the utei’us is removed, the broad ligament. 
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oi: the CGI-Vix arc Jiiglily iiinlignaiit, lesions end extend early to contiguous 
structures, which makes it highly improbable that the entire growth can 
be removed. ^M.so, in approximately 90 jier cent of the cases the condi- 
tion is inopcralilc at the first examination. Only about 5 to 10 per cent of 
the lesioms liave a low g-rade (Grade 1 or 2) of malignancy, and might be 
considered opeiviblo it the jiatienls arc observed eai'ly in the course of the 
di.sea.se. In such instances a more radical hystercctom}'’ than the usual 
total abdominal hy.stereelomy is indicated. The Werthcini abdominal 
hystercelomy is usually employed; thi.s consists not only of total removal 
oi the uterus and adnexa but of removal of all the ti.ssue within the broad 
ligaments and the upper 1 or 2 iiiehcs of the vagina. This procedure is 
unquestionably more difficult than the usual total hysterectomy and 
should be undertaken only by tho.se who are completely familiar with 
the technic involved. At the Clinic our attitude with respect to sui’gieal 
treatment of carcinoma of the cervix is illustrated by the fact that the 
condition was t reated by o])cral.ion in only 18 of a .series of 717 eases. Six 
hundred and forty-two patients wore treated by irradiation only, and 57 
were treated b.v both operation and iwadiation. klorc recently, some of 
the smaller lesions have been destroyed b.v irradiation, and six to eight 
weeks later a total abdominal hysterectomy is performed on the basis that 
the chances of cure maj* be increased by complete removal of the organ 
inA'olvcd. Sufficient time has not lran.spi 2 ’od since otJCzvalion to evaluate 
the results in the group of cases in which thi.s method has been used. 

Malignant lesions of the adnexa usually are eneountei’cd among pa- 
tients who are more than tliirly-five years of age, and the incidence is 
greatest in the fifth decade of life. TJie uterus may or may ziot be in- 
volved in the malignant jzrocess, but it may and often does contain be- 
nign lesions such as myomas and adenomyomas which necessitate removal 
of the uterus. The endometrium is occasionally tlie site of an independent 
malignant lesion in addition to that found in the adnexa. Malignant 
lesions of the ovary, such as papillary carcinomas and the solid car- 
cinomas, become attached early to the ])eritoneum of the broad ligament 
and to the posterior .surface of the uterus; therefore, if one expects to 
eradicate the malignant process it is necessary to remove the entire uterus 
as well as the adnexa. Furthermore, 50 per cent of malignant cysts af- 
fect both ovaries, and the effects of castration must be disregarded and a 
panhysterectomy must be performed in cases in which such lesions affect 


a young woman. 

AVhen malignant lesions of the adnexa involve the uterus, peritoneum, 
or omentum, the ultimate prognosis is poor but not entirely hopeless. 
These tumors have a peculiar characteristic, and tliis is especially true of 
the malignant cysts. Although they have extended to other organs, the 
secondary grov-ths often subside or are held in check by removing the 
parent growth by a panhysterectomy and following tJiis procedure ivith 
intensive irradiation. 

The importance of total abdominal hysterectomy and removal of both 
adnexa in malignant lesions of the ovary and Fallopian tube when the 
lesion is operable cannot be overestimated. In cases in which one adnexa 
has been removed six or eight months previously because of a malignant 
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]\Iayo Clinic avc supplement surgical removal with the application of 
radium therapy to the vaginal vault and roentgen therapy in front and 
back of the pelvic region as a postoperative measure. Some physicians 
advise a preoperative course of radiation tlaerapy which is foIloAved in 
six to eight weelvs by a panliystereetoinjL It will be iieeessary to evaluate 
the results of each method in five or ten years before it is safe to say 
which method of treatment results in the greater number of cures. Per- 
sonally I feel that this small group of liighly malignant lesions offers a 
good field for discussion, as tlie results of any method or combination of 
methods of treatment by different gynecologists at the present time are 
not what we would like to have. 

From the evidence so far submitted bj'- those who advocate radium 
tlierapy for all grades of malignant lesions of the fundus, I am convinced 
that for the large group of low-grade lesions at least, total abdominal 
hysterectomy with removal of both adnexa is the preferable method of 
treatment. 

Each year at the Clinic we are seeing a greater number of patients who 
have pyometi’ia and metritis as a sequel to the intrauterine application 
of radium for malignancy. The result of such treatment, as far as the 
patient is concerned, is equally as bad as the malignant lesion. Further- 
more, it is impossible to convince the patient that the cancer has most 
likely been destroyed. Complete relief does ensue after a panhysterectomy 
has been performed, but the difficulty of the operation is increased by the 
contraction and fixation caused by the radium therapjL 

In view of the fact that carcinoma of the uterine fundus usuaUj'- oc- 
curs bej’-ond the middle period of life, there will be some cases in which 
physical disability is a definite contraindication to any surgical proce- 
dure. For example, extreme obesity associated with cardiovascular dis- 
ease and arteriosclerosis associated with anginal attacks and senilitj'' are 
certainly conditions that alter the surgical risk considerably. In such 
cases life expectancy is not great; therefore, the patients should not be 
subjected to any extensive surgical procedure for malignant disease. 

In evaluating the results of the treatment of carcinoma of the uterine 
fundus by total hysterectomy only, by irradiation only or by a combina- 
tion of both methods, we found that in the five-j^ear period from 1925 to 
1929, 251 patients witli cancer of the body of the ifferus were treated at 
tlie Mayo Clinic. Ninety of the patients Avere treated by operation only; 
48 Avere treated by irradiation only and 113 Avere treated by operation 
and irradiation. In 70.4 per cent of cases in AAdiich the carcinoma Avas 
Grade 1 and Avas treated by operation only, the patients were living five 
or more years after operation. In the 113 cases in Avliicli cancers of Grade 
2 or higher AA^ere treated by operation and irradiation, 63.8 per cent of 
the patients Avere living five or more years after completion of the treat- 
ment. Of the small group of patients aaOio Avere either poor surgical risks 
or AAffio Avere considered to have inoperable lesions, 22.5 per cent Avere 
living five or more yeai’s after irradiation alone. 

In this country malignant lesions of tlie uterine cervix generally have 
been considered more amenable to irradiation therapy than to surgical 
removal of the uterus. The explanation is that 90 per cent of the cancers 
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Aurnuu AI. Kkicii, ALD,, New Yokk, N. Y. 

(From the Drpnrfmnif of Ohstetricx and Gyncc.o\o(iy, Few Yorlc Univcr.iity Collcye 
of Medicine, and the. Obstetrical and Gynecjolnyirnl Service of the Third 
[iVri); Tori: University] Suryical Division, JScUevuc Hospital) 

T he occurrence of an excessive blood loss during and after the third 
stage of labor might ajjpropriately ))e termed, because of its serious 
consequences, Obstetric E?ieniy Number One, for no otlier accident or 
eoinplication in obstetrics lias such potential dangers or is encountered 
as frequently. 

The present study is an investigation of the factors influencing blood 
loss in a series of 1,290 consecutive cases delivered on the Bellevue 
Obstetrical Service during the period from April, 1936 to April, 1937, 
with an additional report on 1,44b consecutive deliveries on the same 
service from April, 1937 to April, 1938. A brief preliminary .survey 
has been made of the incidence and special cause, s of hemorj’hage in 
oi'der to gain an idea of the extent of the problem. The chief aim, how- 
ever, has been to examine the effeets of certain o.xytocics upon the in- 
cidence and severity of post-partum hemorrhage. 

The eases were consecutive except for the exclusion of patients de- 
livered by cesarean section. The majority were delivered by an interne 
or medical student under the .supcrvi.sion of a resident, only the cases 
culminating in major operative procedures being directed by an attend- 
ing obstetrician. 

Five hundred cubic centimeters or more of blood loss has been, some- 
what arbitrarily perhaps, considered by us to constitute post-partum 
hemorrhage. This method has the advantage of simplicity and general 
use, although it is perhaps less accurate than other criteria, taking into 
account the weight of the patient and the cell volume of the blood 
(Pastore). The data collected included notes on the "action of the 
uterus" and the measured blood loss during the third stage, with the 
deliver}' of the placenta and thereafter. 


the incidence op POST-P.,VKTmr hejiorrhage 

Tlierc was a total of 13G cases classifiable as post-partum hemorrhage in the 
1 290 studied an incidence of 10.5 per cent, or when COO c.c. is taken as the basis, 
73 cases or 5 65 per cent. This compares favorably with the figures obtained by 
Williams of 10.5 per cent for the 500 c.c. criterion, and 13 per cent for the GOO c.c.; 
by Peckham of 6.1 per cent on the basis of 600 c.c.; and by Cragin, 10 per cent on 

tRead before the Section on Obstetrics and Gynecolo&>', New York Academy of 
Medicine, May 24, 1938. 
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lesion, it is conimon to find an inoperable lesion in the remaining ovary, 
and metastasis. The lymphatics of the adnexa are so intimately connected 
with those of the nterns that it is hardly reasonable to assume that the 
malignancy has not extended to the adjacent tissues of the uterus and 
broad ligament. Recurrence frequently is seen earlj^ at the site where the 
ovarian vessels were divided from their connection with the uterine 
arteiy. This is presumptive evidence that the malignant process, although 
it grosslj’- appeared to be confined to tlie ovary, had in fact extended be- 
yond the ovary. The result is so disastrous in such cases that I am sure 
the interest of the patient Avould be better served if panhysterectomy fol- 
lowed bj’^ irradiation were given more consideration. 

summary 

The uterine cervix is generallj’’ not normal in cases of leiomyoma of the 
fundus of the uterus, particularly if the patients are women who have 
had children. It also is difficult to estimate what cervices will remain free 
from infection subsequent to a subtotal abdominal hysterectomy. An in- 
fected cervical stump not uncommonly is the direct focus of infection in 
arthritis of the small joints, and in iritis, choroiditis, and myositis. It is 
difficult and frequently impossible to support a prolapsed or elongated 
cervix properly at the time a subtotal hysterectomy is done. In metritis 
and chronic pelvic inflammatory disease caused by low grade streptococ- 
cal infection, a diffuse pelvic cellulitis often occurs following a subtotal 
hysterectomy but is rarely a eomijlication after total hj'-sterectomy. 

Ninet}’- per cent of the carcinomas of the fundus are adequately man- 
aged by total abdominal hj^sterectomy alone or combined with irradia- 
tion. Operation will be contraindicated in a small group of cases as a re- 
sult of other physical disabilities. In a very few cases of carcinoma of the 
cervix the Wertheim type of hysterectomy may l)e employed ; these are 
cases in which the grade of malignancy is low and the patients are seen 
early in the course of the disease. 

Total abdominal hysterectomy should be given greater consideration in 
the management of operable malignant lesions of the adnexa, and if the 
grade of malignancy is 2 or higher subsequent irz’adiation should be em- 
ployed. 


CuthlDert, J. C>: The Treatment of Urinary Infections in the Puerperinm, Lancet 

2: 720, 193S. 

Tlie author reports, from the Queen Charlotte Maternity Hospital, 106 cases of 
puerperal urinary infection, most of them complicatecl by a genital tiaet infection. 

Sulfanilamide and mandelic acid therapy proved effective in B. coU infections. 
Sulfanilamide was useful in hemolytic streptococcal urinary infections while man- 
delic acid was effective in the presence of Streptococcus fecalis which appeared to 
resist sulfanilamide. 


Cakl P. Huber. 
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po..sibilij,y of lionorrhaKo. TJio nnoMl.osia, when adminislorcd inexpertly, or ^vhon 
piolongod, lias been ioui.d (o b(; a definite factor in increasing blood loss. ^ 

Table 111.) Prolonged labor of thirfy hours or more, only 
aiighlly mtlucneod (he c.hanco of excessive bleeding. The short labor of throe hours 
or le.s.s diminislied the nolnbilify, while with the precipitate the expoctaney wa.s high. 
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tabu III 

THE INFLUENCE OF INTRAPARTUM COMPLICATIONS ON POSTPARTUM 
HEMORRHAGE IN 1290 DELIVERIES 


136 Hemorrhages of 500 cc. or More — Incidence 10.5% 



3. Ante-Partmn Uterine Tone.— In the cases with sjunpioms of inertia before de- 
livery -nost-nartum hemoriiiage occurred in one out of every four cases. Tins sug- 
srests’that the pathologic state is continued into the third stage, and the post- 
TrLm related to the ante-partum inertia. Wlien pituitary extract was used intra- 
partum, there was a startling incidence of hemorrhage later. 
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the basis of oOO; by Callcins witli 2 per ecnt; Pasiore 7.1 per cent; Litzenberg 7.1 per 
cent; Plass 9 per cent; all based on (UlO c.e. los.s. The relative similarity of these 
figures based on a large number of cases suggests that when much lower figures are 
reported the blood lo.ss has not been correctly measured. Table I shows the number 
of cases in each 100 c.c. group, as well .ns the number and percentage of hemor- 
rhages above each 300 c.c. 


FACTORS INFLUEXCIXG BLOOD LOSS 


Tile hoiked for effects from the iiitroduclioii of a new ox,ytocic into 
obstetrics practice must naturally be restricted to the elimination of 
hemorrhage due to inelTeclive tone of the post-partum uterus. It is 
important to examine the causes of i>ost-partum bleeding to determine 
what fraction may be influenced liy a drug acting on tlie uterine muscle. 

Under the following headings one may note certain conditions which 
merely predispose, but do not actually cause bleeding, such as long 
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THE NUMBER Of HEMORRHAGES IN 1290 DELIVERIES 
GROUPED ACCORDING TO BLOOD LOSS IN CUBIC CENTIMETERS 
136 Hemorrhages of 500 cc. or More— Incidence 10.5% 
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labor, large fetuses, and operative delivery. These may lead to hemor- 
rhage either through their effect on uterine tone or through their produc- 
tion of injuries. The more important classifications are, therefore, the 
direct causes, such as lacerations and accidents to the placenta, and that 
of incomplete separation and the retention of a separated placenta 
during the third stage, as well as retained products post partum, all of 
these will be largely unaffected by ergotrate, while on the other hand, in 
post-partum uterine atonj’', ergotrate may influence the outcome greatly. 

1. Operations . — (Table II.) The patient with an operative pelvic delivery is much 
more liable to a post-partum hemorrhage. In fact, when breech and low forceps 
were excluded, the incidence of hemorrhage in this series rose to one case out of 
every four, which is to be compared with an incidence of only one in twelve of the 
spontaneous deliveries. In the low forceps cases the incidence was about one in 
eight. In general, the more difficult the operative procedure, the greater was the 
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concluciw to innforinlly immii-vil blood lo.«. The dofodion of flie change in shape 
of (ho body of (ho nlenis froa, thn< of discoid to gioI)uIar, offers a prompt means 
of diagnosing cmnploto jdacontal separation. Often tlic separated placenta fails to 
droj) at once to (he lower segment, thereby obscuring the classical picture of placental 
separation. Joo often a detached jilacenta is allowed to be retained, while the 
ojierator eoinjdetes a plastic pelvic ivpnh. 


10. 2Iir. hxpvhion of thr PlarnUa . — The proper e.xpression or the Credo method 
of expulsion leijuires inanipiilative procedures that will lend to minimize the blood 
loss at this lime, and is aceomplislied by obtaining a good uterine contraction, a 
correct nlorine axis, avoiding trauma, and by raising the lower segment out of the 
pelvis. A complete placenta and membranes should be obtained, and examined for 
intaclnoss. j\fanual removal of the partially separated placenta is a surgic.al pro- 
cedure that should be instituted in excessive bleedings before the hemorrhage has 
reached an amount, snflicient to present acute symptoms. It is often demanded in 
cases of placenta jircvia. 

11. The atony of the posl-parluin ntmin may thus often be due to errors of com- 
mission or omission, but also undoubfodly to intrinsic defects in anatomy or function 
of the nterine muscle. An empty uterine cavity maintained from the time of the 
)>lucental delivery will remove an important factor of imperfect uterine function- 
ing. AUhougli possibly of value in some other conditions, notably that of incomplete 
separation of (lie placenta post partuin, it is particularly in post-partum uterine 
inertia that wc turn for lielp to the oxytocics. 


CLIXICAL STUDY OV VALUE OF KRGOTitATE 

The isolation in 1934 and 1935 of a iietv active principle of ei’got, 
variously tern/ed ergoniotrinc, cj'goslotrh/e, ergohas'm, ergoioem, bnl 
chemically identical (Dudley, Thompson, Stoll, Kharasch), has led to 
several cli/iical studies, notably those of Adair and Davis, and of Moil*. 

In 1932 iMoir proved that (he oflicicnt oxytocic action of ergot was duo not to the 
alkaloids crgotoxinc or crgotainine. He used ergot freed of these alkaloids and 
obtained a superior oxytocic action. It was in 1934 and 1935 that he isolated this 
previously undetermined substance, which he named crgomcfrinc. All of the above 
named investigators as well as G. L. Brown and Sir Henry Dale are agreed that 
its action in the recommended therapeutic doses of 0.2 to 0.5 mg., is entirely 
limited to that of stimulation of the motility of the parturient and puerperal 
uterus through the sympathetic system, and for any further pharmacologic action 
the dose would need to be increased 50 times these amounts. 

The .special purpose of the stud.v of these 1,290 cases was to compare 
the clinical value of pituitary extract, ergotamine, and ergotrate (the 
council accepted, ergonovine, the active principle crgotocine) . 

A. The Adminisiration of Ergotrate With the Delivery of the Anterior 
Shoulder . — The first phase of this study involved the use of 1 c.c. of 
ergotrate (0,2 mg. or % 2 o gr.) intravenously with the delivery of tlie 
anterior shoulder in vertex presentations. The eases nsed for control 
received pituitary exti-aet 0.5 c.c. intramuscularly, after the delivery of 
the child and ergotamine tartrate 1 c.c. after the delivery of the placenta. 
Three hundred and thirty-two ca.ses were studied, 154 until ergotrate, 
and 178 with the latter method. 

It was found that in the ergotrate series, 86 eases or 55.8 per cent liad 
a blood loss of less than 100 c.c., while with pituitary extract and 
ero-otamine tartrate only 46 cases or 28.8 per cent hied less than 100 c.c. 
On the other hand no hemorrhages of over 900 c.c. were sustained with 
er^^otrate while 9 occurred without this drug. Six failures with ergo- 
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4. The Sicc of ihc fetus so frequently having a direct relationship to the size of 
the placenta, furnishes us with an interesting contrast. With the small baby of 
five pounds or less, and the premature, the risk of post-partum hemorrhage was 
found to be less than one in twenty-one, while with the large babj’- of nine pounds 
or more, the chances wore more than one in four of excessive bleeding occurring 
Those term fetuses resulting in stillbirths from a difficult labor were accompanied 
with a maternal hemorrhage in almost 50 per cent of the cases. Multiple pregnancy 
and polyhydramnios also increase hemorrhage (Table R^). 

^ 0 . Syphilis . — The occurrence of hemorrhage in one out of six women with positive 
Wassermann reactions is striking enough to raise the question of the uterine pathologj- 
that causes the increased bleeding in this group. It is interesting to note also that 
4G.1 per cent of this group showed a puerperal infection. 

G. Parity, per so, was without influence on the incidence of excessive bleedings. 

7. Acculcuts to the Plaecnta . — Premature separation of the placenta with its 
one in four, and placenta previa with its incidence of almost one in two, were the 
most consistent causes of coufinued blood loss after the delivery. 
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TABLE IV 

THE INFLUENCE 

OF VARIOUS FETAL CONDITIONS 
ON POSTPARTUM HEMORRHAGE 
IN 1290 DELIVERIES 

136 Hemorrhages of 500 cc. or More 
Incidence 10.5% 


4 6% 

^6 V% 



16 6% 

cf 129 

c« 67 


ef 10 

of 6 

Pfemoivrr, 

Premalufe 

S»k.'lb<rfh, 

Pr^ofuic 

lo<9e 

Baby 


Mvh'ple 


S<"oU Sobr 


■i 


■■ 


8. Lacerations . — Excessive bleeding was the result of tears in 19 cases or in 13.9 
per cent of the hemorrhage cases. This is a needlessly high figure since the excessive 
bleedings from this source are definitely in the preventable group. It would be a 
conservative rule to inspect cervices at once in the presence of any bleeding in those 
cases known or suspected to have had a rim of cervix when the delivery occurred, 
after labors attended with rapid and forceful progress and in cases having had 
manipulative procedures, as well as in multiparas with cervices known to have ex- 
tensive cicatricial tissue. Yet it must not be forgotten that even episiotomies increase 
the blood loss. In four cases of this series the episiotomy was the principal source. 

9. The Separation of the Placenta. — A partially detached placenta is always 
hazardous even after the delivery of the baby. To encourage a uterus by manipula- 
tion to contract imperfectly before retraction has taken place is to invite this acci- 
dent, and in our series this abuse has tended to increase the amount and the in- 
cidence of hemorrhage. Likewise the failure to recognize and counteract a uterus 
whose tone is inefficient, or one which is accumulating blood within its cavity, leads 
to bleedings that are liable to be markedly excessive. On the other hand it must 
be realized that the placenta often separates completely with the first contraction or 
wdth the early contractions. Failure to recognize this occurrence, and promptly to 
express the foreign body represented by the detached placenta and membranes are 
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mind of anjmne who has used it of its effectiveness in enhancing post- 
Pcii tum ulci'ine tone. Tlic constancy of Hie maintenance of uterine tone 
and of its effective contraclni’e obtained 1hi’ougl)out a period of two to 
three Jiours in the immediate post-partum uterus, affords a security 
against normal placental site bleedings. 

C. i'/ic Adminisiralion of Er(/olr(ilc A fter Hemorrhage Is in Progress, 

Although ergotratc finds jierhaps its chief use in the prophylaxis of 

hemorrhage from post-partum uterine atony, it also has a field of useful- 
ness in the treatment of existent hemorrhage. Ergotrate was success- 
fully employed to stop excc.ssive lileeding in 56 of 62 cases in which this 
use was attempted and pituitrin and ergot amine liad failed. In three of 
the six failure.s the causes of the hemorrhage suggested local damage to 
uterine muscle making it unrc.sponsive to any stimulation. Failures 
were again aseribalile to conditions over which ergotratc would not be 
expected to have any influence. 

D. Ergotrate in Cesarean Section . — ^Although no eases arc to be here 
reported, ergotrate has been used in a number of cases of cesarean section 
on the Bellevue Service during tlie last two years. There is often a 
definite place for the administration after the delivery of the child. 
‘When it is given, tlic uterus above the lower segment becomes nearly 
bloodless, thick, and contracted. At the incised edge, the visceral 
peritoneum shows as a clearly defined layer. The placenta is freed from 
its attachment within two minutes, without bleeding from the placental 
site, provided the implantation is completely in the upper utei’ine seg- 
ment. It thus affords nearly ideal conditions for a surgical closure, and, 
if the placental site is normally situated, the possibility of hemorrhage 
can be largely eliminated. 

E. Prevention of Hemorrhage as a Prophylaxis Against Infection . — 
Excessive blood loss in delivery is not only a direct cause of maternal 
mortality, but it predisposes to later complications, notably sepsis. This 
was evident in a study of the present series. The total morbidity, in the 
1,290 patients calculated on a standard requiring a rise to 100° on any 
two days after the first twenty-four hours, was 18 per cent. The mor- 
bidity among the 1,151 patients without hemoiwhage was 15.1 per cent, 
but among the 136 patients with hemorrhage, there was the startling 
figure of 41.9 per cent. 

A lowering of this figure may perhaps be accomplished by the more 
liberal use of transfusions, in the early hours of the post-partum period, 
to an amount closely commensurate m'th the loss sustained, as well as by 
the use of ergotrate to maintain uteidne tone in the first three post- 
partum days. It is now in routine use on the Bellevue Service, 0.2 mg. 
tablets being given three times a day for the first seventy-two hours. 

LnUTATIONS AND COMPLICATIONS OF ERGOTRATE THERAPY TO 
CONTROL POST-PARTUM BLEEDING 

The action of ergotrate is, of course, exclusively upon the uterine 
smooth muscle. No effect may be expected when the bleedmg is from 
any other site or when gross anatomic damage has been done to the 
uterine musculature. Failures have been noted by us in cases of placenta 
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trate were noted. Three of tliese were due to lacerations, one to pla- 
centa previa, another occurred in a premature separation of the placenta. 

Ergot rate injected intravenously acts within a minute to produce a 
series of contractions of the uterus which lead to a more or less tetanic 
state Avithout intervals of relaxation. The placenta completely separates 
at once. The tone is maintained, with the surface area considerably re- 
duced, the fundus and body of the uterus do not materially rise in the 
abdominal cavity. In a few cases an examining hand Avas placed in the 
uterus at the time the injection Avas giA^en, and it AA^as noted that the 
placenta sejAarated, completely and Avith praeticallj’- no blood loss, Avith 
the first contraction or about forty-fiA’e seconds after the administration 
of the drug. While in contrast AAuthout this drug, placental separation 
failed to occur Avithin any set time, and Avith a varying number of con- 
tractions. 

This rapid and extremelj^ efficient reaction is not AAuthout its dis- 
advantages, for in four eases of this group manual remoAml of the 
placenta Avas required due to its retention above a constriction ring in 
the loAver uterine segment. If the ergotrate is to be giA’-en at this time as 
soon as the baby is deliA^ered, it is apparentlj’- imperatiA^e to express the 
separated placenta promptly in order to aA^oid this complication. Since 
such perfect timing of the expression is not ahvays possible from a prac- 
tical standpoint, it AA^as decided to tiy the effect of ergotrate AAffien ad- 
ministered somcAviiat later. 

B. The Administration of Ergotrate After the Delivery of the Pla- 
centa. — In the second part of the study one group of patients received 
0.5 c.c. of pituitary extract intramuscularly after the delivery of the 
baby and 0.2 mg. or %20 of ergotrate (1 c.c.) intraA^enously after 
the placenta, AAdiile a control group AA-^as giA’-en pituitary extract as before, 
but 1 c.c. of ergotamine instead of the ergotrate, intramuscularly after 
the placenta. A total of 588 patients received ergotrate after the 
delivery of the placenta, Avhile 548 belonged to the control group. 

In this second series there Avere 130 patients Avith a blood loss of over 
500 c.c., 42 or 7.1 per cent in the patients treated by ergotrate, 88 or 
16.1 per cent in the patients receiving only pituitrin and ergotamine. 
The contrast becomes more striking AAdien the hemorrhages in the third 
stage, that is to say before the administration of either ergotrate or 
ergotamine, are excluded ; for if one considers only the late hemorrhages 
there Avere only nine after ergotrate or 1.5 per cent of the ergotrate 
series, but 62 after ergotamine or 11.3 per cent of the control eases. 

Failures AA^ere again noted in six cases. Taa^ of these Avere associated 
Avith accidents to the placenta, one and possibly others to injury. 

There is, of course, a marked variation in the action of the uterine 
muscle after deliA’-ery even Avithout treatment, and the normal variation 
is carried over into a Amried response to the oxytocics. In a clinical 
classification of the post-pai‘tum uterine action the contraction aaus noted 
as “good” in only 28.4 per cent of the non-ergotrate group, but in the 
ergotrate group 89.2 per cent AA^ere noted as good. This is, of course, a 
rather vague classification, but the extreme hardness of the uterus after 
ergotrate has been given is too characteristic to leave any doubt in the 
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uterus, eoulribule to tlie proWein of liemorrliage after the tliird staffe, 
file predisposing factors wiiicli intlucucc excessive Idcediiigs, sliowed 
fairly constant ratios in agreement wiDi tiiose analyzed in Die tables 
of the first scries. On the other hand the third stage heinoi’rhage.s are 
still Jiigh, namely an incidence of 3.3 per cent, and must be dealt with 
by proper pi'oeedures of management, as previou.sly outlined in llifs 
jiajjcr. Laeoi'ation.s in the generative tract including impture of the 
uterus have taken a heavy toll, and in our .series have been the cause 
of two maternal deaths. 


The incidence of post-partum hemorrhage has been reduced 50 ])er cent 
in this second year of our .study, ])rineipally as the result of the 
ncgligilile occurrence of uterine atony. 


COXCLUSJOXS 

1. Accurate collection and measurements of all blood loss not only 
during the third stage but for the necessary period of time thereafter, 
.should be cstablislicd on all obstetric .services. 

2. Certain factors ])rcceding the third stage influence the blood loss 
after the delivery. 

3. Hemorrhages from lacerations in the parturient canal are often 
iindiagnoscd. The ineidence and the amounts lost may be high. 

4. Greater consideration should be given to Die conduct and manage- 
ment of the third stage. 

5. Post-partum hemorrhage from the normally situated p]ace7Jtal 
site due to imperfect eontraetion of tlie uterus is the eliief theoretical 
indication for an oxytocic. Hemorrhages of this origin are respomsible 
for about 70 per cent of the ca.ses of excessive blood loss incidental to 
deliveiy. 

6. In a series of 58S patients treated by the administration of 
ergotratc after the delivery of the placenta, the incidence of a blood loss 
of 500 c.c. or over was 7.1 per cent as compared with an incidence of 
16.1 per cent in 548 cases in wliich ergot amine tartrate Avas given in- 
stead. 

7. When only the blood loss after the third stage is considered, the 
ineidence Avas 1.5 per cent in the ergotrate series and 11.3 per cent in 
the control series. 

8. Clinical observation indicates that a profound tetanic eontraetion 
of the uterus with immediate separation of the placenta if it is still 
Avitliin the uterus occurs Avithin forty-five seconds of tlie intravenous 
administration of ergotrate. 

9. The use of the drug in 2,500 eases has been accompanied by no 
systemic reactions. The only complication that has been observed is the 
occasional retention of the placenta Avitliin a tightly contracted uterus 
Avhen the drug is given at the beginning of the tliird stage. 

10. Ergotrate is superior to other oxytocics in the speed, complete- 
ness, and duration of its action and has a definite place in the prophy- 
laxis and control of hemorrhage from the normallj" situated placental 

site. 
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previa with tiie blood coming- from tlie relatively unresponsive lower 
uterine segment and in three eases of premature separation of the 
placenta. In two of the latter, liysterectomy was required to control 
bleeding, and in each, hemorrliages wei-e found to be iiresent throughout 
the musculature. Failures were also recorded in eases of placenta 
partially implanted in the lower uterine segment and in cases of reten- 
tion of the placenta or membranes. In another unsuccessful case in 
which hemorrhage had also occurred aftei- two previous deliveries, one 
may suppose some special endometrial lesion predisposing to bleeding. 
With these and perhaps a few other exceptions, hemorrhage from the 
placental site should not occur when ergotrate has been given. 

No systemic reaction aseriliablc to ergotrate was noted in any patient. 
From our experience with the 742 cases of this series and many more 
since that tune, we feel that tlie drug can be pronounced as definitely 
without danger to the patient. Nevertheless the occasional retention of 
the placenta when tlie drug is administered at the time of deliveiy of the 
child, appears to be a sufficient danger to make the withholding of the 
drug until after the placenta has been delivered advisable. 

A further study of blood loss, following tins control series, has been 
continued on all cases excluding cesarean sections, delivered at Bellevue 
from April, 1937 to April, 1938, 1,445 in all, during which time it has 
been routine to use ergotrate intravenously immediately after the 
placental delivery. This report and its results confirms the previous 
deductions (Table V). 

Table V. Ax Analysis of All Cases op Patients With Post-Partuji 
Hemorrhage in the Second Year op This Study 

1,445 Consecutive Deliveries from April, 1937, to April, 1938, in Which Ergotrate, 
0.2 mg. Intravenously, Was Administered After the Placental 
Delivery, as a Eoutine Procedure 


incidence 

80 Patients with hemorrhage of 500 c.c. 5.37% 

52 Patients with hemorrhage of 600 c.c. or over 3.5 % 

CAUSES ' cases percentage incidence 

Uterine atony 13 19.2 0.89% 

Lacerations 

Uterus, cervix, vaginal, perineal 14 17.5 

Third stage 

Incomplete separation and with 48 60.0 3.3 % 

delivery of placenta 

Placent a previa 5 6^2 

Note; Of the thirteen cases of uterine atony, 3 patients had retained cotyledons 
and 2 had ablatio placentas, one of which necessitated a hysterectomy. This leaves 
9 patients in whom ergotrate was ineffective in producing good tonicity. 


DLSCUSSION 

It may be concluded from this second series of cases on the Bellevue 
Hospital Service, that uterine atony as a cause of post-partum hemor- 
rhage has been reduced to a minimal degree, namely to an incidence 
of 0.89 per cent by the use of ergotrate intravenously. Also that 
placenta previa, low implantations of the placenta, and premature 
separations of the placenta, as well as the failure to secure an empty 
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Wc have approached the prohlein hy a eomplele study of the female 
first, adheriiif? to tlie following routine: history, general physical exami- 
nation, pelvic examination, complete blood count, urinalysis, Wasser- 
mann, basal metabolic rate, premenstrual blood hormone studies for 
estrogenic substance' and for gonadotropic substance,'' premenstrual 
endometrial biopsy,""'’ tubal insufflation,^” postcoital vaginal pool exam- 
ination.” Otlier procedures as x-ray, blood chemistry, etc., were re- 
sorted to when they •were indicated. 

ci/A.ssincATioN ov imohomc rAcrons 

A classification of the ctiologic factors in sterilit5' must, of necessity, 
be an arbitrary one since the specific factors are numerous, may occur 
singly or in many combinations, and assume a varying degree of impor- 
tance in different cases. We have grouped these factors in large groups 
as follows, recognizing tliat with this grouping, as with any other, there 
is bound to be overlapping : 

I. F.nctois in the Fcmnle 

1. Constilutional abnormalities 

2. Organic pelvic patliolog^' 

a. Closed tube.s 

4. Endocrine abnormalitic.s 
ir. Factors in fbe Male 

1. Sc.\'ual incompetcncy 

It is quite probable that constitutional factors do not carry the sig- 
nificance in sterility which is sometimes attributed'to them, but they can 
not be ignored. Any abnormal finding on pelvic examination is impor- 
tant. Closed tubes are listed as a .specific entity due to their frequency 
and importance as a cause of sterility. We have especially stressed 
endocrinologic investigations and have cla.ssified the evidences of gland- 
ular dysfunction as general endocrine stigmas, abnormal blood hormone 
levels, and abnormal endometrial patterns. 

endocrine .stigmas 

General endocrine stigmas are merely findings suggestive of endocrine 
imbalance and are not considered to be primary causes of sterility. They 
include abnormalities of groudh and development, menstrual irregu- 
larities, and disturbances of body metabolism. Basal metabolic rates 
not within the limits of the normal may be considered as a general fac- 
tor since such findings occur in many types of endocrinopathies other 
than primary disturbances of tliyroid. 

ABNORMAL BLOOD HORMONE LE\T3LS 

The premenstrual hormone tests were interpreted as follows : A posi- 
tive estrogenic and a negative gonadotropic reaction is the normal find- 
ino-. Complete absence of both the estrogenic and gonadotropic sub- 
stance. denotes primary pituitary failure. Absence of the gonadotropic 
substance -with deficient estrogenic substance or in some instances, exces- 
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11. Puerperal infection and other morbid processes are materially in- 
fluenced and dependent on the presence of large blood losses. The cell 
volume should be restored promptly to a normal amount b}^ the use of 
transfusions in sufficient amounts. 

We are indebted to Dr. John B. Pastore for the special construction of a portable 
Pastore blood measuring apparatus which enabled us to accurately measure blood loss. 
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ETIOLOGIC FACTORS IN STERILITY^' 

Report of Study of One Hundred and Fifty Cases 

J. Kotz, M.D., F.A.C.S., and Elizabeth Parker, M.D., A.B., M.A., 

Washington, D. C. 

T he advent of new methods in the studj^ of sterility and the develop- 
ment of new concepts of the physiology of reproduetion have given 
a fresh impetus to the investigation of the problem of the sterile mar- 
riage. To emphasize the necessity of a complete and detailed survey of 
the sterile couple, it seemed tliat a review of the etiologic factors in a 
series of cases and the relation of the type and number of these factors 
to the results obtained after treatment might be of value. 

The cases herewith reported arc derived entirely from our private 
practice. They represent the patients who apiilied to us during the past 
four years with the primary complaint of sterility. There were 169 such 
cases. Ten of these did not elect to undergo the study as outlined to 
them, 9 patients were advised to try for a pregnancy for a longer period 
of time. We, therefore, had 150 cases of sterility which we were able 
to study completely. 

METHOD OF STUDY . 

The methods of determining the etiologic factors in sterility’' have been 
elaborated by other investigators,^-® and we need not go into detail here. 
Suffice it to say that each investigator must establish a definite routine 
suitable to his own group of cases and follow it carefully in every ease. 


♦Read at a meeting of the Washington Gynecological Society, March 2G, 1938. 
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castration following hydatidiforni mole. There were 33 cases with closed tubes 
\raich could not be opened upon repented inflations and in which operation was not 
deemed advisable or was refused by the patient. These cases with closed tubes 
were further complicated by (he occurrence of male incoinpetencc in 7 cases and 
female endocrine factors in 7 casc.s. Pelvic inflammatory disease with closed tubes 
accounted for 5 cases. There Avere only 2 ca.ses in which male incoinpetency was 
the only cause. 

Canscs of Ticlativc SIcrilUy . — ^Pclalivc sterility, which constituted 80 per cent 
of the cases .studied, ivas found to bo due in most instances to multiple factors. It 
is in this type of sterility that the milder degrees of abnormalities arc most signi- 
ficnnt. The incidences of these factors Averc as sliown in Table I. 

TAnr.K r. Ta'I'kr or ETior-oorc Factor.s Pkesent i.v 150 Cases or Sterility 


Absolute Sterility, 30 case.*; 

Primary Sterility, 18 cases 

Constitutional abnormnlitlos 9 

Organic pelvic pathologA* 7 

Closed tubes 3.3 

Endocrine abnormalities 8 

I^falc sexual incoinpetency 9 

Secondary Sterility, 12 cases 

Constitutional abnormalities 4 

Organic pelvic pathology 30 

Closed tubes 7 

Endocrine abnormalities 3 

Male sexual incoinpetency 4 

Eelativc Sterility, 320 cases 
Primary Sterility, 8(1 cases 

Constitutional abnormalities 70 

Organic pelvic pathologA' 35 

Closed tubes 38 

Endocrine abnormalities 52 

Male sexual incompetency 39 

Secondary Sterility, 34 cases 

Constitutional abnormalities 29 

Organic pelvic pathology 37 

Closed tubes 30 

Endocrine abnormalities 20 

Male .sexual incompetency 8 


Constitivlional Factors. — In the rclatiA’c sterilities, constitutional factors occurred 
99 times Avitli the folloAving distribution of cases: overweight 23, underweight 15, 
focal infection 25, anemia 30, arrested tuberculosis 3, chronic kidney disease 2, chronic 
heart disease 1, goiter 2. 

Pelvic Pathology . — ^As might be expected, the type of pelvic pathology encountered 
in the relative sterile group Avas less severe than in the absolutely sterile group. In 
the 52 instances of this type of factor, the conditions encountered are listed in the 
first columns of Table II. 

Closed Tubes . — Since this condition Avas present in 54, or 45 per cent, of the 
cases of relative sterility, a search Avas made for significant facts in the history and 
examination of each which might account for the condition. In 15 cases, there 
Avas nothing found to account for the closed tubes. In the remaining cases, there 
were from one to four facts noted in each as possible causative factors. They were: 
fibroid uterus 1, pelvic inflammatory disease 16, endocervicitis 5, retroversion 7, in- 
fantile uterus 3. There Avas a history of gonorrhea in 10 cases and of abortion in 17 
cases. Previous operation for appendicitis had been performed in IS cases. It ap- 
pears therefore, that there is no single etiologic factor in closed tubes but that they 
may result from any type of acute or chronic pelvic inflammation. 


KOTZ AND PARKER: ETIOLOGIC FACTORS IN STERILITY 


235 


sive amounts of the estrogenic substance denotes partial pituitary fail- 
ure. Deficient estrogenic substance with excessive amount of the gonado- 
tropic substance indicates primary ovarian failure. The greatest value 
of the hormone tests is tlie differentiation thus obtained between primary 
and secondary ovarian failure. Tlie degree of ovarian failure is best 
obtained by study of the endometrium. 


ABNORMAL ENDOMETRIAL PATTERNS 

111 the normal premenstrual endometrium there is a well-differentiated 
secretory reaction. In our studj’’ of sterility, we have encountered sev- 
eral types of secretory endometria which we consider distinctly abnor- 
mal. In such eases, the glands may be fewer in number, the secretory 
reaction irregularly and poorly developed or there may be a mixed reac- 
tion in which some of the glands show a secretoiy differentiation while 
others are still in the follicular phase. In still another type the secretory 
reaction may be superimposed on an abnormal follicular reaction or 
associated with cystic changes in the glands. These findings, we believe, 
are especially important in sterility since they indicate a disturbance in 
the balance of the two ovarian hormones during the luteal phase of the 
ovarian cycle. 

A more profound type of ovarian failure is evidenced by the pres- 
ence of the follicular phase of the endometrium premenstrualJy, with or 
without cystic changes. Such an endometrium indicates the absence of 
corpus luteum function and usually anovulatory menstruation. We 
have found’-- that there is no distinct correlation between the type of 
endometrium and the character of the menstrual flow. Since tliis is 
true, these factors in sterility, abnormal hormonal balance and failure 
of ovulation, Avould be entirely missed if the endometrium is not studied. 

MALE INCOMPETENCY 

The diagnosis of sexual incompetency in the male was based on post- 
coital examination of the vaginal pool and the condom examination when 
necessary. Onlj' those findings which Avere corroborated by the further 
study of a urologist are reported. 

RESULTS OP STUDY 

Incidence of Etiologic Factors . — The incidence of the tj^es of sterility and the 
types of etiologic factors in sterility are summarized in Table I. There -was an in- 
cidence of 378 for all the tj^jes of factors in the 150 cases or an average of t-wo 
and one-half t 5 -pes of factors in each couple. Since each type may represent several 
abnormalities further analysis revealed an average of five and one-fifth specific 
factors for each couple. 

Caxises of Absolute Sterility . — The diagnosis of absolute sterility was made in 
most cases upon the presence of definite organic pathology . In no case were con- 
stitutional or endocrine factors alone the cause of the sterility although they oc- 
curred as contributing factors. There was usually one outstanding finding which 
could be designated as the primary cause of the sterility and which could not be 
remedied to restore the fertility of the patient. The specific causes were as fol- 
lows: The tubes had been previously removed in 4 cases. A large fibroid uterus was 
present in 4 cases, in 2 of which the tubes were closed also. There was 1 case of 
bilateral chocolate cvsts of the ovaries and one of sclerotic ovaries due to radium 
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llie cit,\ or lliosc wlio did not elect to undergo the treatment outlined. 
Twelve jjaticnts did not iollow the treatment for the prc.serihcd time. 
Soventy-eiglit ])alicn<s with relative sterility were treated. There have 
been 41 i)rogna7ieie.s, 35 of which were normal, 5 miscarriages and 1 was 
ectopic. 3d)ero wci-c no msinnees of: fel al nJmomalities. Thhieen eases 
were considei’ed Jailiu'c.s, and 24 patients arc still xnider ti’catment. 

Siiiglc-Cdunc Slrrilily , — Siorililv due (o si single csiusc is rsiro. Sterility due 
to SI .single typo of esui.sc oeeurred in only 2S csi.sc.s, or IS per cent, of the 150 eases 
studied. When tlie.se cuse.s were smsily/cd sus to specific abnorniiilitic.«, the number 
of slerililic.s due to si single fsiult wsis found to be 8. Of the 28 cases, pelvic 
pathology accounted for .5, closed tubes 7, endocrine factors 14, and male incom- 
poteney 2. Const itutional factors did not occur alone as the cause of sterility. The 
total number is too small for the percentage to be significant. The most suggestive 
finding i.s that the endocrine factors constituted about one-half of the entire group 
and was twice as frequent, as closed tubes the .second nio.st common cause. In all of 
the cases of endocrine dysfunction, the finding.*-- were identical, i.c., infantile literus, 
follicular prcincnstriial endometrium and low basal metabolic rate. It would seem, 
therefore, for endocrine dysfunction alone to produce sterility, the glandular failure 
must be fairly severe. 

Of the 28 patients having a single type of efiologie factor 9 received incomplete 
or no treatment. In the 19 jiaticnts treated there have been 12 pregnancies. The 
specific causative factors in the patients who became pregnant were: endoccrvicitis 
1, pelvic congestion 1, closed tubes 4, and endocrine factors <>. The percentage 
of .succes.s, which is Oil per cent, is considerably higher tlian that of the whole group 
of treated patients where pregnancy occurred in 52 per cent of the patients.- 

Age of the Patient and Duration of the Sterility . — The age of a sterility patient 
when she applies for treatment is u.«ually considered to be a significant factor. 
However, in the group studied, there was little variation among the ditlerent tj’pes 
of sterility (Table HI), and all represented patients during the active reproductive 
stage of life. Analysis of the completely treated cases reveals that in the group in 
which pregnancy occurred, the average age was slightly lower and the duration of 
the sterility .shorter. The range of the .ages and duration of sterility in the successes 
and failures show that this rule does not always hold true. Age is important, there- 
fore, in evaluating the significance of other factors. 

Secondary Sterility . — In reviewing the previous histories of the 40 cases of sec- 
ondary sterility which are summarized in Table IV^, it becomes evident that the 
background of these patients indicates that they represent a group whose fertility 
is lowered irrespective of the factors operative at the time of the study. The num- 


Tahi.k III. Age of Patiext and Ditkatiox of Step.ii.ity 







AVERAGE 


NO. OF 

AGE 

average 

YEARS OF 

nURATION 


PATIENT.^ 

KANGE 

AGE 

.STERIETTY 

OF 

STERTT.ITY' 

Absolute Sterility: 
Primary 
Secondary 

IS 

32 

38-3G 

09-37 

30 

28 

1- 7 

2- 8 

5.0 

4.0 

Relative Sterility: 
Primary 
Secondary 

8() 

34 

39-39 

25-43 

27 

32 

1-38 

1-11 

4.0 

4.5 

Patients Pregnant: 
Primary 
Secondary 

26 

15 

20-40 

25-41 

27 

32 

1-18 

1-11 

4.0 

3.5 

Failures : 

Primary^ 

Secondary 

9 

4 

2.5-40 

25-28 

33 

31 

2-36 

1-7 

8.0 

4.0 
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Table II. Pelvic Pathology as a Factor in Eelative Sterility 



CASES STUDIED 


CASES ' 

TREATED 


CASES 

PREGNANT 

1 FAILURES 

No. of cases 


120 


41 


13 

lustance of pathology 

52 

or 43% 

19 

Or 46% 

7 

or 53% 

Inflammation 

IT 

33 

4 

99 

0 

62 

Congestion 

S 

15 

6 

33 

0 

0 

Endocervicitis 

15 

29 

4 

22 

0 

0 

Eef rover. si on 

4 

8 

o 

O 

15 

1 

12 

Fibroid 

1 

2 

0 

0 

1 

12 

Infantile uterus 

7 

13 

9 

10 

2 

24 


Endocrine Ahnonnalitics. — According to our definition of endocrine factors, they 
were present in 72 cases. Tlie.se case.s were further grouped on the basis of the endo- 
metrial findings because we consider this tlie most accurate method of determining 
tJie state of ovarian function. Since our series dates back four years, biopsy find- 
ings were absent in 2o cases. Tlie remaining 47 cases with endocrine factors fell 
into the following groups: normal premenstrual secretory endometrium 18, faulty 
secretory endometrium 12, follicular pi-emenstrual endometrium 17. 

In the group having a secretory endometrium the only significant findings were 
low basal metabolic rate in 13 cases, infantile uterus in three cases, and, one case 
each of oligomenorrhea and polymenorrhea. There was no instance of hormone im- 
balance in the blood. These cases, therefore, had normal ovarian function and the 
endocrine factors were of little significance. 

In the group having a faulty secretory endometrium there was an increase in the 
incidence of other endocrine factors. Estrogenic deficiency was present in five cases. 
Oligomenorrhea occurred in C case.s, polymenorrhea in 1 case, and the basal metabolic 
rate was below normal in 4 cases. All of these cases, therefore, represent partial 
secondary ovarian failure. 

In the group having a follicular type of endometrium premenstrually, there was 
a marked increase in the associated endocrine factors. For the whole group, there 
were 60 specific positive findings of an endocrine nature, no case having less than 
two factors, 1 case had five, 8 cases had four, 7 cases had three, and 1 case had two. 
The hormone level was abnormal in all 17 cases, 10 having a low level of estrogenic 
substance and 2 having an excess of the gonadotrophic substance. Oligomenorrhea oc- 
curred in 10 cases and pol^mienorrhea in 2 cases. The basal metabolic rate was low 
in 11 cases. In all 17 cases, there were marked ovarian deficiencies, 2 of which 
were primary and 15 secondary. 

The 25 cases in which no biopsy was done represent a heterogenous group. The 
blood hormone level was abnormal in 11 cases, there being 2 cases of excessri e 
e.strogenic substance, 6 of deficiency of the estrogenic substance, and 3 cases of ex- 
cessive gonadotrophic substance. The basal metabolic rate was low in 12 cases. 
Oligomenorrhea was present in 12 cases and polymenorrhea in 1 case. 

Male In-competence.— lu the cases of relative sterility male incompetence was a 
factor in 27 cases. 

RELATION OF ETIOLOGIC FACTORS TO THE RESULTS OF TREATMENT 

There is no specific routine of treatment for sterility. The one aim is 
to correct as many faults as possible. For the majority of the factors 
outlined, the methods of treatment have been well established. Our 
only variation which might be mentioned here is the use of x-ray to the 
pituitary and ovaries in the cases with disturbed function of these glands, 
which method we have used extensively in many types of functional dis- 
orders of the female.^® 

Of the 120 eases of relative sterility, 30 received no treatment by us. 
They represent patients sent for diagnostic study alone, patients who left 
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grco o£ ovarian failure and prognoHia for lliorapy is evideneed hy tlie change in 
ratio of success and failure wifli tlic eliange in tlic endoinelriuin from a secretory 
to a follicular type of road ion ns shown in Table VI. Pscudomenstruation and 
possibly anovulatory mcnstriiariou, occurred in 17 jtatients of the group with endo- 
crine factors in which !i biopsy was done, in 7 of (hose who became pregnant and 

'I’AnuK VI. E.n’docui.nm: FAeroms in KKiiATivi: STKitiniTy 



CASES 

.sTUi)ii:i» 

PATIENTS 

PItWINANT 

TP.EATEI) 

PAIMJEE-S 

Number of p:itient.'< having emloerinc faclons 72 

23 

13 

Secretory endometrium 

IS 

11 

0 

Abnormal secretory endometrium 

12 

7 

o 

Follicular endometrium 

17 

7 

il 

Exce.s.sive blood estrogenic substance 
Deficient blood estrogenic and gonad- 

7 

1 

0 

otropic sub.stance 

21 

11 

7 

Excessive blood gonadotro])ic substance 

5 

11 

»» 

iJ 

Low basal metabolic rate 

40 

12 

o 

Menstrual irrogularitie.s 

.'!1 

12 

7 


in live of the failures. Since biopsy was not performed in some of the cases it is 
entirely possible that this figure should be higher, but it at least rcpre.sents a min- 
imum figure for the incidence of this condition. The blood honnone studies indicated 
that there were 33 cases of definite ovarian failure, 5 of ^vl^ch were primary in the 
ovary and 28 of which were .secondary to other deficiencies. Of the J3 patients 
who became pregnant, 12 were of the secondary typo and only 1 was due to the 
primary ovarian deficiency, while in the cases of failure there were 3 cases of primary 
ovarian deficiency and 7 cases of a secondary tj^pe. It would seem, therefore, that 
the occurrence of primary ovarian failure renders the prognosis more grave. Men- 
strual irregularities are merely indicative of ovarian dysfunction but arc not diag- 
nostic of the tj'jie or degree of ovarian failure. A low basal metabolic rate did not 
occur as the only specific endocrine cause of sterility though it was a contributing 
cause in more than half of the cases. 

SUMMAUY 

In this study, the findings in 150 cases of sterility have been review'cd. 
It was found that in every sterile couple there was a multiplicity of fac- 
tors operative. Absolute sterility was ahvays due primarily to a specific 
organic pelvic pathologic condition. Relative sterility was usually due 
to many less serious factors. The secondary sterilities, as judged from 
their past histories, had a lowered fertility irrespective of the factor.? 
operative at the time of the examination. 

In the relative sterilities, pelvic pathology, closed tubes, endocrine fac- 
tors and male incompetence were the causes of the stei'ility, the sig- 
nificance of each being dependent upon the severity of the condition and 
its association with other factors. Sterility due to a single fault w'as rare. 

Constitutional factors were not found to be the cause of sterilitj^ in 
any case. 

Endocrine factors were found to be important in the production of 
sterility. Blood hormone tests are valuable in determining the etiology 
of ovarian failure. The endometrial biopsy is the most accurate method 
of determining the tj^ie and degree of ovarian failure. 
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ber of completely treated patients with secondary sterility is too small for significant 
analysis, but it seems that their chances of pregnancy are about equal to those of 
the primary sterility. 


Table Previous Pregnancies in the Secondary Sterilities 



absolute 

STERILITY 

RELATIVE 

STERILITY 

PATIENTS 

PREGNANT 

TREATED 

FAILURE 

Total No. of cases 

12 

34 

14 

4 

Total pregnancies 

15 

49 

27 

8 

Normal pregnancies 

5 

13 

5 

4 

Spontaneous abortions 

9 

22 

9 

3 

Induced abortions 

0 

11 

12 

1 

Ectopic pregnancy 

1 

0 

0 

0 

Prematurity 

0 

1 

0 

0 

Hj'datidiform mole 

0 

1 

0 

0 

Eclampsia 

0 

1 

1 

0 


Pelvic Pathology . — The incidence and t 3 'pe of pelvic pathologj’^ is summarized in 
Table II. Pelvic inflammatory disease accounted for the largest percentage of pelvic 
lesions and was the most frequent factor of those cases in which no pregnancy 
occurred. Endocervicitis and congestion are factors which may produce sterility 
but are easity corrected as shown bj" the fact that their incidence was high in the 
whole group studied and in those who became pregnant, but they were absent as a 
causative factor in the group of failures. Eetroversion alone seems to be of little 
significance since pregnancy occurred in three of the four patients in whom it was 
present, though nothing was done to correct the retroversion. The importance of 
fibroids depends upon the number, size, and location of the tumors. An infantile 
uterus is of significance only when the endometrium indicates abnormal ovarian 
function. 

Closed Tubes . — The incidence of closed tubes and the results of inflations are listed 
in Table V. Of the 54 relative sterilities with closed tubes, 36 were opened by re- 
peated inflations. The result is probably lower than should actually be the case since 
the total number includes 7 patients in whom the tubes were inflated only once. Of 
the completely treated cases, there was an incidence of 19 closed tubes of which ,16 
were opened by inflation. The presence of closed tubes alone does not, therefore, 
render the prognosis in sterility grave. More important are the associated con- 
ditions, especially the presence of pelvic pathology which destroys the motility of 
the tnbes and disturbs the function of the ovaries. 


Table V. Closed Tubes as a Factor in Relative Sterility 



CASES 

STUDIED 

PATIENTS 

PREGNANT 

TREATED 

FAILURES 

No. of Cases 

120 

41 

13 

Partially Closed Tubes: 

Number 


C 

2 

Opened 

18 

6 

2 

Number of inflations 

1-9 

2-9 

3 

Average No. of inflations 

3 

3 

3 

Completely Closed Tubes: 

Number 


8 

6 

Opened 

18 

8 

0 

Number of inflations 

1-12 

1-10 

7-12 

Average No. of inflations 

5 

6 

9 


Endocrine Factors . — Tlie importance of a thorough endocrine survej’ is demon- 
strated by the frequency of occurrence of endocrine factors. Such factors were 
found in 72 of the total cases studied, in 23 of the patients who became pregnant 
and in 10 of the failures. The value of the endometrial study for diagnosis of de- 
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During this period there were 15,488 deliveries (Table I), 4,0G2 being private or 
semipnvato cases. There were 944 deaths, giving a total mortality of C.l per cent. 
In tlio private group of 4,002 cases (Table VII) there were 98 deaths, a total mortal- 
ity oi „.4 per cent, I’lie corrected mortality considered 40.1 infants, 40 of which 
were among tlie iirivato cases, giving a corrected mortality of 2.0 per cent for the 
entire group and 0.98 per cent for the private cases. Stillbirths accounted for 48 
per cent and neonatal deaths for 52 per cent of the group; 35 babies obviously died 
during delivery. 



CImrt 1. — Total and corrected mortality for seven years. 



A very interesting and satisfactory result of this study has been the 
steady decline in both total and corrected mortality rates, as shovm 
graphically in Chart 1. The former dropped from 8.2 per cent to 4.8 
per cent and the latter from 3 per cent to 2.1 per cent. In Chart 2, the 
seasonal incidence of deaths in both total and corrected groups is showm. 
There does not seem to be any coiTelation between seasonal infections 
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CONCLUSION 

There is no short cut in the management of cases of sterility. Every 
case must he studied diligently to determine every ijossible causative 
factor which may he present and an effort made to correct every defect 
which is found. 
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NEONATAL MORTALITY AT THE PHILADELPHIA LYING-IN 

HOSPITAL^' 

A Sei^n-Year Study 

Ralph j\I. Tyson, ]\I.D., Philadelphia, Pa. 

I N THE past thirty years great strides have been made in the reduc- 
tion of infant mortality under one year of age, dropping from 166 to 
53 per 1,000 live births. During this same period of time little reduction 
has occurred in neonatal mortality. In fact, it has been shown that the 
mortality of the first twenty-four hours of life has been increasing. This 
in all probability is due to prematurity and other related factors. In 
the series studied in this report, 65.5 per cent of the neonatal deaths 
occurred in the first twenty-four hours, and 44.7 per cent lived less than 
six hours. 

Ten years ago the staff of the Philadelphia Lying-in Hospital began a 
more careful analysis of our infant deaths. All infant deaths were dis- 
cussed at the monthly staff meetings and attempts were made to ascertain 
the circumstances concerning these deaths, and to fix individual respon- 
sibility. Errors in judgment, in teclmic and in methods were pointed 
out. The data in this report begin with April, 1930, and continue for 
seven years, including both private and ward eases. Particular effort 
was made in analyzing deaths of all babies over 4 pounds who did not 
have an obvious malformation. Our total mortality includes all babies 
for whom a birth certificate is required by the laws of the state of 
Pennsylvania. The age base is twenty weelcs or more. Our corrected 
mortality was secured after babies under 4 pounds and those with obvi- 
ous malformations not compatible with life were eliminated. 


Read at a meeting- of the Obstetrical Society of Philadelphia, March 3, 1938. 
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per cent. ]n. Chart 3 the seasonal incidence of twin birtlas is .shown. We have no 
explanation as to why there are three times as many births of twins during the monfli 
of August as in any other month of the year. 

The relation of birth weight to neonatal death-s, as sliomi in Table II, has been 
explained on numerous occasions in various reports. In this group studied there were 
579 premature babies, for 74 of which the birth weight was not stated; 277 of 



Arr. AUj June July Auj. Set*' OcT. Nov t>ec Jin Teb. Mir 


Chart 3. — Seasonal incidence of twin births. 



Chart 4. — Seasonal incidence of premature deaths. 


these babies weighed less than 3 pounds, and all of them weighed less than 5 pounds. 
The mortality of prematures varies inversely with the weight, that is, as the weight 
decreases the mortality increases. There docs not seem to be any relation between 
premature deaths and seasonal incidence of infections. Chart 4 shows graphically 
the number of premature deaths occurring in the various months of the year. Most 
of the prematures who die did so in the first twenty-four hours, before infection 
would have much chance to get started. 

The relation of the hours of labor to mortality could be definitely establi.shed 
in 802 of our cases (Table III). In the rest of the group, cither because of their 
being emergencies or too indefinite, the hours of labor could not be determined. It 
is interesting to note that in 5G0 of the cases the hours of labor exceeded six hours. 
In 112 of them it wms over twenty-four hours. Because of the difficulty of dif- 
ferentiating between the first and second stages of labor in so many of the cases, 
this detail was omitted in all. 
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Table I. April, 1930, to April, 1937 


Total deliveries 

15,488 

Mortality 

944 — 6.1 per cent 

Stillbirths 

461 — 48.0 per cent 

Deaths 

483 — 52.0 per cent 

Deaths during deliver}* 

35 

Corrected mortality 

403 — 2.6 per cent 


and births and deaths. An enthusiastic staff with a sincere desire to 
improve, and working harmoniously, is perhaps the best explanation to 
be offered for the reduced mortality. The mature judgment of the older 
obstetricians and more skilled teclmic in handling difficult cases, perhaps 
accounts for the excellent results in the private eases. Closer super- 
vision by the junior obstetric staff over the work of the residents and 
interns, whereby an experienced obstetrician is in attendance at all 
times, might be cited as another explanation. 

During this period of study there were 461 stillbirths. This consti- 
tutes 48 per cent of the total deaths and is at the rate of 30 per 1,000 
live births. This compares favorably with the rate for the United States 
for the years, 1933, 1934 and 1935, when it was, respectively, 38.9, 36.7, 
and 34.2. 

INCIDENTAL FACTORS 

A number of incidental factors are of interest in this group studied. 
There were 56 per cent males and 44 per cent females. This is approxi- 
mately a ratio of 100 deaths in females to 127 deaths in males. Again 
this bears out the vulnerability of the male, which is essentially the same 
in other diseases, especially pneumonia. There were 61 per cent white 
babies and 39 per cent colored; 42 per cent of the deaths occurred in 
primiparas and 58 per cent in multiparas; 61 per cent of the deaths 
were prematures and 39 per cent were full-term children. Autopsies 
were secured in 594 or 63 per cent of all cases. 

MULTIPLE BIRTHS 

Twin deliveries during the seven-year period of study represented 2.1 per cent of 
the total deliveries. The influence of multiple births on neonatal mortality is shown in 
our records; 336 babies were the result of multiple births; 165 twin deliveries and 2 
sets of triplets occurred during the seven-year study period. In 28 sets of twins 
both of them died; in 11 other instances one of the twins died and 1 set of triplets 
died. In all there were 70 deaths, or 7.4 per cent of the total deaths were associated 
with multiple births (Table VI). The mortality in twins is 20.3 per cent, the 
mortality in triplets is 50 per cent. The total mortality in multiple births is 20.8 

Table II. Birth Weight and Premature Deaths 


Under 2 pounds 

137') 

2 to 3 pounds 

140 1 

3 to 4 pounds 

125 ( 

4 to 5 pounds 

103J 

Birth weight not stated 

74 

Total 

579 — 1 
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llio very pinall proiiialiirc Ijabies. It is fliis group Hint is so often spolcen of as be- 
longing to tho general debility class. This is a very inclusive term and does not 
help for accuracy. Afany believe sucli a diagnosis can be .supported, although our 
oiTorts have been to assign a more definite reason for the death.s of the.=e infants, 
if it i.s at all possible. It is probably in this group that we .sec the results of ab- 
nornial biocheniical relutionsliipH and anatomic and phy.siologic inadequacies in the 
infant. The problem seems to be to enable the infant to remain longer in the 
uterus until it.s physiologic proce.ssc.s arc able to function after separation from the 
mother. 

CAU.'SlvS OF DEATH 

In attempting to outline the causes of death (Table VI) in this group of babies, 
it was found that there was a groat deal of overlapping; that is, two or three con- 

Tabu; VI 


CAD.sk 01' REATH 

STiiamiuTiis 

XEO.VATAL 

PKATII.S 

TOTAIi 

350 CASES 
WITHOUT 
Aurop.sr 

CASKS 

% 

CASKS 

% 

CASKS 

% 

f;Asn.s 

% 

Prematurity 

121 

20.2 

157 

34.0 

278 

30.1 

113 

32.2 

A-splij-xia 

80 

18.0 

55 

11.9 

141 

15.2 

43 

12,2 

Sj’philis 

70 

15.0 

35 

7.5 


11.2 

33 

9.4 

Trauma 

40 

9.9 

GO 

10.4 

112 

10.1 

17 

4.8 

Toxemia 

53 

11,4 

25 

5.4 

78 

8.4 

33 

9.4 

Infections 




50 

10.8 

50 

5.2 

■a 

3.7 

Malformations 

29 

0,2 

41 

8.4 

70 

7.5 

■a 

5.4 

Hemorrhage 

3 

O.G 

20 

5.6 

29 

3.1 

■a 

1.1 

Unknomi 

55 

11.9 

24 

5.0 

79 

8.4 

05 

18.5 

Other diseases in 







10 

2.8 

mother 










ditions could readily exist in the same case, as for example, a syphilitic mother 
might develop toxemia and give birth to a premature infant. To make a differential 
classification is not an easy task. Again, it was found in looking over the records 
of the mothers that certain conditions of health in the mother, other than sj’philis 
and toxemia, might have had decided influence in determining the condition of the 
child when born. The diseases in the mother that could have had some influence 
were 8 cases of pneumonia, lo cases of rheumatic heart disease, 5 cases of diabetes, 
2 of tuberculosis, 14 of pyelitis, IS cases in which an injurj- or a fall occurred, 3 
cases of severe secondary anemia, 8 cases of acute bronchiti.s, 4 cases of myoma 
of the uterus, 1 case of severe asthma, and 1 of encephalitis. Again, the causes 
of death were somewhat influenced by 75 emergency cases. These were women who 
were not Imown to the hospital, had had no prenatal care, and either had attempt.^ 
at delivery at home or perchance the child was bom en route to the liospital or was 
delivered .shortly after arrival. Undoubtedly many of these cases were severe and 
often complicated. So far as possible, however, the cause of death is listed ac- 
cording to the main factor. Again, it seemed important that we should separate the 
stillbirths from the neonatal death.s, remembering that 48 per cent of our total 
mortality were stillbirths and 52 per cent were neonatal deaths. 

PREMATURITY 

Prematuritj^ undoubtedly i.s the main factor in causing .such a high neonatal 
mortality, and as was to be expected lieads the list as the cause of death in the 
group studied. In the 579 premature infants it was possible to find a definite cause 
of death in 801 cases. In the remaining 278 the cause was given as prematurity 
alone. There were I2l babies or 26.2 per cent of tlie stillbirtli-s, and 157 or 34 per 
cent of the neonatal deaths that were thought to he due to this cause. When the 350 
cases that did not have autopsy were considered, it was found that 32.2 per cent 
of this group were stated as due to prematurity. It was not always possible to de- 
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Table III. Hours of Labor 


Up to 3 hr. 

86 

3 to 6 hr. 

156 

6 to 12 hr. 

228 

12 to 24 hr. 

220 

Over 24 hr. 

112 


Total 802 


The relationship of tlie tj’pes of deliveries and mortality resulting therefrom is 
shown in Table IV. The lowest mortality rate occurred in forceps when applied to 
the vertex. Deliveries by this method made up 50.4 per cent of the total, while it 
only accounted for a mortality rate of 2.3 per cent in that group. The 185 deaths 
in this type of delivery made up 19.6 per cent of all the deaths. Mid, low, and out- 
let forceps were the obstetric procedures. There were 5,830 spontaneous vertex de- 
liveries, making up 37.G per cent of the total deliveries. In this group there were 
440 deaths, jdelding a mortality of 7.5 per cent, while the 440 deaths accounted for 
46.6 per cent of all- the deaths. In searching for an explanation as to why the 
mortality rate in spontaneous vertex is almost three times that of forceps applied 
to the vertex deliveries, it is noted that there were 251 in the spontaneous group 

Table IV. Types op Delu'ery 



total 

[>ER CENT OF 

TOTAL 

DEATHS 

MORTALITY 

PER CENT 

PER CENT OF 
DEATHS 

Spont. vertex 

5,830 

37.6 

440 

7.5 

46.6 

Forceps vertex 

7,814 

50.4 

185 

2.3 

19.6 

Versions 

532 

3.4 

78 

14.6 

8.2 

Breech 

501 

3.2 

149 

29.7 

15.7 

Sections 

630 

5.3 

92 

10.8 

9.7 


15.507 






whose birth weights were under 4 pounds, while in the forceps group there were 
only 24 babies who weighed less than 4 pounds. In other words, it was not so much 
the method of delivery as it was the size and development of the cliild that gave us 
such a discrepancy in the mortality of these two methods of delivery. If the 251 
babies weigliing less than 4 pounds are eliminated from the spontaneous deliveries 
and the 24 similar babies eliminated from the forceps deliveries, the relative per- 
centages are 3.2 and 2. The third lowest mortality rate, 10.8 per cent, occurred in 
the 830 deliveries by cesarean section. The fourth occurred in versions in which the 
mortality was 14.6 per cent. The highest mortality rate occurred in the 501 breech 
deliveries. Although this type of delivery made up only 3.2 per cent of the total 
deliveries, the mortality rate was 29.7 per cent. 

The length of life of the 483 babies who died is analyzed in Table V. It is noted 
that 216, or 44.7 per cent, lived less than six hours. A fair number of cases did not 
make any attempt at respirations, but because their heart was beating when de- 

Table V. Length of Life 


Less than 6 hr. 
6 to 12 hr. 

12 to 24 hr. 
Over 24 hr. 


216 — 44.7 per cent 1 
49 — 10.2 per cent I 65.5 per cent 
51 — 10.6 per cent J 
167 — 34.5 per cent 


Total 


48.3 — 100 per cent 


livered were classified as neonatal deaths and helped to increase the mortality in 
this group. Of the 483 neonatal de.aths, 65.5 per cent lived less than twenty-four 
hours. Most of these babies who died in the first twenty-four hours were among 
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TOXJiMlA 

'J’lie influence of toxemia in tlie inotlior on the fetuH is well known. Efforts are 
niado either to control the condition or to deliver the hahy as rapidly as possible 
in the severe cases. In this group there were 53 babies, or 11.4 per cent, of the 
stillbirths who died mainly becanso of toxemia in the mother; 25, or 5.4 per cent, 
of the neonatal deaths were in this group, or deaths of 78 babies (8.4 per cent) of the 
total mortality were ascribed to toxemia in the mother. In the 350 cases without 
autopsy, 9.4 per cent were ascribed to toxemia in the mother. In most of these 
cases in this grouji the primary cause of death was maternal; the secondary or fetal 
cause was in most cases one of prematurity. 


MALFORMATIONS 

Thirty years ago malformations cainsed about the same number of deaths as we 
find in this report. It can safely be said that there is a .strong hereditary tendency 
in the development of malformations. Just what place the biochemical reactions of 
the mother have in causing malformations is unknown. There were 29 cases, or 
G.2 per cent, of the stillbirths who died because of malformations; 41, or 8,4 per 
cent, of the neonatal deaths were ascribed to this cause. These 70 cases, or 7.5 per 
cent, of the total group wore thought to have died from malformations. The mal- 
formations ■were usually multiple. They involved the nervous system, the heart, 
the intestines, the kidneys, either alone or in conjunction with some other con- 
dition. In most cases the malformations were inconsistent with life. Of the 350 
cases without autopsy, 5.4 per cent of the deaths were ascribed to malformations. 

ACUTE INFECTIONS 

So far as could bo determined, acute infections other than S 3 ’philis did not cause 
the death of any in the stillbirth group. There were 50, or 10.8 per cent, of the 
neonatal deaths that wore due to infection, but when considered with the total 
deaths, infection U’as the cause of death in 5.2 per cent. Thirty-six of the infec- 
tions, or 3.8 per cent, were due to pneumonia of one kind or another. It is our 
opinion that perhaps most of the infections that occur in the newborn, when suf- 
ficiently severe to cause death, are pretty well generalized and probably belong 
to the septic group. Careful bacteriologic studies before death and at autopsy 
will show even higher rates for infections. Of the 350 cases without autopsj', 
3.7 per cent of the deaths were ascribed to infections. It is noted at autopsy that 
in nearly all of the cases of massive atelectasis, the lungs of these babies have a 
certain amount of inflammatory changes on microscopic examination, and are prob- 
ably after all pneumonias. One case of peritonitis was due to a ruptured gastric 
ulcer. Two apparently were associated with congenital syphilis; 1 followed a pro- 
fuse vaginal discharge which at autopsj’ showed severe pelvic inflammatory disease. 
Several of the cases of peritonitis followed attempts at reconstruction of malforma- 
tions of the intestines. Practically all the cases of meningitis were associated with 
spina bifida, or with surgical attempts to correct the same. There was one case of 
meningitis which was due to the colon bacillus that was diagnosed several days 
before death. 

Hemorrhage and hemorrhagic conditions are more frequent in the neonatal deaths 
than in the stillbirth group. Hemorrhage into the lungs, from rupture of the 
liver, and hemorrhage into the adrenal, are considered in this group although they 
might conceivablj’- be placed in deaths due to trauma. There were 3, or O.C 
per cent, of the stillbirths that could be ascribed to hemorrhagic conditions, while 
there were 2G, or 5.G per cent, of the neonatal deaths that were due to hemorrhagic 
conditions. Sixteen babies died because of hemorrhage into the lungs, from the 
liver or adrenal, without any other definite evidence of hemorrhagic disease being 
present. Hemorrhagic disease itself was diagnosed only eight times, erythroblastosis 
t^vice hydrops foetalis three times. Just what hemorrhagic disease of the newborn 
is has not yet been definitely established. During the past year such a diagnosis 
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was made in one child, who five months later had developed what appeared to be a 
typical case of aplastic anemia. Another so-called hemorrhagic disease of the new- 
born, at two years of age was a tj-pical hemophiliac. Perhaps it would be well to 
place this group among the malformations, because it may represent a form of 
malformation of the blood forming organs. In the 350 cases 'ivithout autopsy, hemor- 
rhage and hemorrhagic conditions were the cause of 1.1 per cent of the deaths. 

UNKNOWN CAUSE.? 

There were 55, or 11.0 per cent, of the stillbirths in which no cause of death 
could be found. There were 24, or 5 per cent, of the neonatal deaths in which no 
cause of death could be found; that is, 79 of the total, or 8.4 per cent, belong 

T.vblk VII. PiuvATE Case Pecokd — Seven Teaks 


Total cases 

4,062 

Deaths 

98 

Mortality per cent 

2.4 

Corrected mortality 

40 

Corrected mortality per cent 

0.98 

Autopsies 

30 


to the unknown group. It is diflicult to decide whether a patient has died because 
of general debility, including prematurity, and should be placed in that group, or 
whether because of the terra and Aveight of the child and other conditions incom- 
patible with life, it should be put in the unlcnown group. It is purely a matter of 
personal opinion, klost of the cases in this group (C5) did not have autopsies, and 
there was insufficient clinical evidence to be sure of the diagnosis. Of the 350 cases 
without autopsy 18.5 per cent belong in the unknown group. 

5IISCELL.\NEOUS 

There Avas one child aa'Iio died quite suddenly AA-hose mother Avas diabetic. Per- 
haps this child died of hj’poglycemia but the death was so sudden that correct 
laboratory tests could not be made and autopsy Avas refused. There were 18 babies 
in this miscellaneous group in Avhich the cause of death was doubtful, but they are 
put in the unknoAATi group or in one of the other general groups. It does not seem 
AA'ise to haA’e a miscellaneous group of causes of death; for example, there were 5 
cases in Avhich an eidarged thymus Avas found, at autopsy and Avas ascribed as the 
cause of death. It is doubtful if this can OA’er be given as a definite cause of death. 
In 4 other cases there Avas some placental abnormality which might easily have been 
the cause of death. These 4 cases AA'cre put in the asphyxial group. Seven deaths 
in the miscellaneous group Avere caused by direct attempts at self -induced abortions, 

COSIMENT 

Eiadently the problem is a prenatal and natal one, and primarily must 
be solved by the obstetrician. HoAveA^er, there should be very close coop- 
eration betAveen the obstetric and pediatric staffs of all maternity hos- 
pitals. It has been our custom at the Philadelphia Lying-in Hospital 
to make the Pediatric Department responsible for the child as soon as 
it is born. In all difficult deliveries or other eases Avhere the life of the 
baby is at stake, the pediatric resident is in attendance. In Philadelphia 
a general effort is being made through the committees on Maternal Mor- 
tality, Stillbirths, and Neonatal Deaths, to get as true a picture of the 
situation for the entire city as is possible. The committees are advocat- 
ing adequate prenatal care, careful and complete clinical records, and 
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clelni_]ecl aiitopsies on all deaths. It is hoped also that all the hospitals 
will institute discussions of their infant deaths before the pediatric and 
obstetric staffs. 

Owing to the very nature of pregnancj’’, many difficulties are encoun- 
tered in atteinjiting to find a solution. The problem is a very complex 
one and will require intensive study. Ilereditaiy influence, the lethal 
effects of toxins in the mother’s blood, her own general health and age 
during jiregnancy, together with her diet and nutrition, undoubtedly 
have definite effects on the growing fetus. The rate of growth of the 
fetus, especially during the first two months of pregnancy, is so rapid 
that cell division and differentiation of tissue constitute an immense 
hazard. It is no wonder that physiologic inadequacies do occur. The 
wonder is that thej’' do not occur more often than we have been able to 
demonstrate. As most of the .stillbirths and neonatal deaths are asso- 
ciated with premnturitj", one cannot help wondering whether Slother 
Nature is allovnng the .spotted and stunted fruit to fall and perish early. 
However, after seeing numerous small iircmaturc infants grow and de- 
velop normally one cannot allow such an idea to enter into this prob- 
lem of neonatal mortality. IVIany of the problems of this age period are 
undoubtedly on the borderline between physiology and pathology, and 
this win require careful biochemical .studies to indicate the proper solu- 
tion. Imperfect physiologic function plays a part, and perhaps a bigger 
part than we can conceive of at present. 

Slortality rates vary considerably in different places, even though 
there seems to be a great similaritj'’ in nursery routine, method of feed- 
ing and general equipment. Postnatal care in such instances does not 
seem to be the an.swer. Perhaps it is the vitality of the groups in ques- 
tion which in turn is materially affected by maternal conditions, social 
and economic status, and obstetric procedures. So often our autops.y 
reports are completed with the statement that the cause of death is 
unlmown. This fact points out the need for well-trained pathologists 
who will be willing to investigate minutely the structural changes in the 
organs of the newborn babies. -Even this does not seem to offer much 
information regarding the functional ability of the various organs. Un- 
doubtedly the spread of general health education, and better under- 
standing of congenital syphilis and toxemia and their treatment, pre- 
venting accidents at birth, the prevention of and improved care of pre- 
mature infants, will in turn have some influence on neonatal mortality. 

SUMMARY AND CONCLUSIONS 

1; A study of 944 infant deatljs in a seven-year period at the Phila- 
delphia Lying-in Hospital is presented. 

2. Close cooperation of the obstetric and pediatric staffs is advisable. 

3. Infant deaths should be reviewed at the monthly staff meetings. 
Errors in judgment and technique should be pointed out and respon- 
sibility fixed. 

•4. ■ Sldlled pathologists should perform the autopsies. Microscopic 
sections should be made and postmortem cultures taken. 

255 South Seventeenth Street 



RETROPERITONEAL CYSTIC LYMPHANGIOMA 


Clarence B. iNCRAiiAir, M.D., and John M. Nelson, M.D., 

Denver, Colo. 

(From the Fepartmenie of Oh,'itctnc!t and Gynecology and Pathology of the 
University of Colorado School of Medicine and Hospitals) 

I T HAS been our opportimitj’ to study a ease of retroperitoneal lymphangioma 
which wo re^Jort because of its rarity and unusual size. Tliis case, together 
with four collected from the literature In' Kretschmer and Hibbsi to which thej' 
added one of their own and a case described by Siclv,2 bring the total number 
of such Lunphangiomas to seven. 

HISTORY OP CASE 

Mrs. B., aged 32, entered the Colorado General Hospital on Feb. 26, 1935. 
Approximatelj' four years previously she had noticed a growth in the abdomen 
which she described as being as large as the clenched fist. Six months later 
she was operated upon in one of the smaller Colorado towns. At this time the 
tumor was said to be as large as a football, and was believed to be a “carcinoma 
involving the largo bowel, and inoperable." A small piece examined by a 
pathologist was reported as being benign. Following the operation the patient ex- 
perienced a coughing seizure, the incision opened and a considerable discharge fol- 
lowed. Upon leaving the hospital she states that the tumor gradually increased 
in size to December, 1934, when she was given intravenous colloid gold. After 
which, growth was rapid, and though she thought she was losing flesh, she actually 
gained 14 pounds. She continued doing her housework, but with difBculty because of 
heaviness and the size of the abdomen. She was short of breath but experienced no 
actual pain. There was no swelling of the ankles. 

About one week before presenting herself to us she began to have almost con- 
stant nausea; there was a slight elevation of temperature, with a feeling of malaise; 
the bowel and urinary functions Avere normal. 

The patient’s menstrual history aa'Us normal, she had had fiA-e children and one 
induced abortion. There Avas nothing else of importance in her history. 

Physical Examination . — On admission there Avas a slight cough, and a fcA'er vary- 
ing from 100 to 103° F.; the pulse aa'qs 100 to 120. 

The abdomen contained a large, firm, cystic-feeling tumor, nodular along its 
inferior margin, smooth over the anterior and upper surfaces. This projected over 
the sjunphysis pubis and extended aboA'e to the ensiform (Fig. 1). There aa'Us 
tympany in both flanks. 

On pelvic examination the tumor could be felt at the brim of the pelvis, with 
a small uterus distinct from the groAvth aboAm. 

The urine AA'as normal, the blood pressure 120/80. The red blood cell count was 
3,520,000 with hemoglobin 11.5 gm. The leucocytes AA'ere 14,000 AA'ith 85 per cent 
polymorphonuclear leucocytes. 

Operative Findings . — On opening the abdomen from the symphysis to 3 inches 
above the umbilicus, the tumor VA'as seen to be retroperitoneal (Fig. 2). The 
transverse colon ran across the upper part of the groAvth and the small intestines 
Avere pushed to the sides and lay in the flanks. The posterior parietal peritoneum 
over the tumor Avas adherent to the peritoneum of the anterior abdominal wall 
in the right upper quadrant. The.se adhesions AA'ere fairly firm and were freed. 
The posterior parietal peritoneum over the tumor was opened in the midline, 
clamping the large vessels which ran in the retroperitoneal layer and com- 
municated in places AV'ith those Avithin the capsule of the tumor. 
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Tlie tumor •vvas quite easil 3 ^ shelled out by blunt dissection until the hand. In 
the lower left portion of the abdominal cavity the projection shown in the 
photograph (Fig. 3) laj' under the upper portion of the sigmoid and left broad 
ligament and extended to the abdominal opening of the inguinal canal. There 
was some bleeding in a few areas, but this practicallj' ceased on removal of 




Fig-. 4. — Cut surface of tumor after fixation. 


the tumor. The peritoneum was sewn over, tying off the large vessels. The 
retroperitoneal cavity remained drj'. The gall bladder, Iddnej’s, uterus, tubes, 
and ovaries were grossty normal. The patient ran a temperature of 101° to 
104° F. for five days with a pulse of 110 to 120. This subsided and was attributed 
to absorption from the large retroperitoneal space. The convalescence was subse- 
quently normal and the patient left the hospital apparently well. 

One year after operation the patient was in good health with no apparent recur- 
rence of the tumor. 
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Gross Description. — The specimen was an cllipiical-sliapcd mass of tissue with a 
rounded projection extending from the lower l)ordcr. Tlie mass measured 40 by 
43 by 21 cm. (18 by 17 by 9 in(dics) and weighed IS kilograms (40 pounds). The 
external surface was bluish red in color and smootli for the most part altliough there 



Pig. 5. — Pliotomicrograpli of .section of retroperitoneal lymphangioma sliowing large 

spaces (low power). 



■Fig. G. Photomicrograph of section of tumor showing smooth muscle fiber.s (high 

power). 

were adherent tags of connecti%'e tissue. From the surface projected a number of low 
rounded lobulations measuring from S to 2 cm. in diameter (Fig. .3). Beneath the 
surface were numerous blood vessels, some of which measured 0..1 cm. in diameter. 
The.se stood out like blue cords. The mass had a semisolid consistency and was 
apparently cystic in structure. 
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Tlie si^eciinen was openocl by a longitudinal incision along its greatest diameter. 
AVhcn sectioned, a serous blood-tinged fluid poured forth from numerous cystic 
cavities. None of this fluid was mucinous or coagulated. The cystic spaces 
ranged in size from S cm. down to microscopic dimensions, the majority being 0.5 
to 1.0 cm. in diameter (Fig. 4). They had smooth gray glistening walls and some of 
them communicated with one another wliile others appeared as solitary spaces. Tlie 
spaces, for the most part were located on the perijihery of tlie mass, giving it a honey- 
combed appearance while the center was occupied bj' a more solid mass of tissue, the 
cut surface of which was purplish white with gray trabeculations. A comparatively 
small number of cystic spaces were seen in the central area. 

Iticroscoinc Examination . — Tlie tumor consisted of numerous .spaces of all con- 
ceivable sizes and sluqies. These spaces contained a finely granular eosin-staining 
precipitate. A few spaces contained red blood cells, all of which gra\dtated to 
one side of the spaces (Fig. 5). The lining of each space was a layer of flattened 
endothelial cells with small oval and spindle-shaped granular nuclei. The wall 
between some of the larger sjjaces was comiioscd of a very thin layer of fibrous 
connective tissue. Other spaces were separated by a thick layer of edematous fibrous 
connective tissue which contained bundles of smooth muscle fibers and collections of 
lymphocytes (Fig. G). The blood vessels were not numerous. They were congested, 
dilated, and had poorly developed muscular walls. The more solid mass of the 
tumor was composed of bundles of fibrous connective tissue and smooth muscle 
which resembled uterine muscle in structure and arrangement. There was some 
hyalinization of the fibrous connective tissue throughout these areas as well as slight 
lymphocytic infiltration and edema. 

Pathologic Diagnosis . — Ketroperitoneal cj'stic lymphangioma. 

REVIEW OP THE LITERATURE 

Kretschmer and Hibbsi in 1934 reviewed the literature on retroperitoneal lym- 
phangiomas and summarized the previous cases. They included four cases to which 
they added one of their own. That the extreme rarity of this condition might 
be questioned was mentioned by these authors and also McFadden.s Eetroperitoneal 
cysts, thought to have been derived from the urogenital ridge or from misplaced 
peritoneal cells are described more frequently. Warfield,^ discussing mesenteric and 
retroperitoneal cysts of various types, estimated that 400 such cysts have been 
reported. McFadden,3 who reported a retroperitoneal lymphangioma, said, “Looking 
over the published iiapers and the description of cases, this case suggests that retro- 
peritoneal cysts are true lymphangiomas and not cysts arising from local peritoneal 
cells or from cells derived from the urogenital ridge.” 

Makins^ is also of the opinion that most mesenteric and retroperitoneal cysts 
are lymphangiomas. Ewingc devoted a paragraph to retroperitoneal lymphan- 
gioma and made no mention of the rarity of the condition. 

On the other hand. Sicks described a case of multiple retroperitoneal lymphan- 
gioma and made no mention of any previous cases. Gaudier and Gorse^ (quoting 
Kretschmer and Hibbsi) reported a retroperitoneal cystic lymphangioma and drew 
attention to the fact that diligent search of the literature revealed no strictlj' 
analogous case. Westmans reported a retrocecal lymphangioma and Burhaneddino 
a multilocular cystic retroperitoneal lymphangioma. Both of these authors could 
find no similar cases in the literature. 

Eemewing all types of retroperitoneal tumors Magoun,io Andrews,ii and Schmidis 
did not include any cases of retroperitoneal lymphangiomas. Schmid, is -who collected 
297 cases of retroperitoneal tumors, stated that, “Cysts of varied types are rarely 
seen. ’ ’ 

Until the nature of mesenteric and retroperitoneal cysts, thought to be derived 
from the urogenital ridge and peritoneal cells, is determined, we prefer to believe 
that retroperitoneal lymphangiomas are rare, and add our case to the six previously 
described. 

Pathology . — Kaufmannis described lymphangiomas as variously shaped, diffuse 
or circumscribed neoplasms, the chief constituents of which are spaces lined with 
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endothelium and containing lymph. TIio.sc .spaces in some cases arc enormously 
distended^ and in others the walls are remarkably thickened. For purposes of 
classification the original dc.scription of lymphangiomas by "Wegner was followed 
by Ivaufmann.J^ "Wegner divided lympliangiomas into (a) simple lymphangiomas, 
usually situated superficially in the skin, (b) cavernous lymphangiomas, found 
chiefly in inacroglo.ssia, macrochcilia, and more rarely in other parts of the face and 
skin, (c) cystic lymphangiomas, consisting of cyst.s, simple or subdivided, lined 
with endothelium, the contents of which arc clear, serous, milky, or chocolate- 
colored fluids which may contaiii cholesterin and detritu.s. These tumors appear 
chiefly in the neck, breast, axilla, lower sacral region, abdomen, thighs, and 
inguinal regions. "W'^hen located in the mesentery they often contain chyle, in 
which case thej’- are called ch3dangiomas. 

The majoritj' of authors arc inclined to believe that these tumors arise from 
misplaced embryonal lymphatic tissue. Ewingo believed thej' are probably' of 
embrj'ogcnic origin. Thompson and Iveiller,!^ discussing the etiology of l^'mphan- 
gionia of the neck, traced the enibrj’ologic development of the Ij’mphatic sj’stem 
and believed these tumors arise from embryonic rests, the sites of predilection 
being the neck and the region of the iliac vessels because the anlagc of the Ijmphatic 
S3’Stem appears in these areas. 

One other factor believed to be important in the development of these tumors is 
passive dilatation with h3’perplasia of the prc-e.visting 13'mph vessels (13'mphan- 
giectasis). Schmidra quoting Kaufmannis thought that 13'mph stasis pla3’s an im- 
portant part, loading finall3' to muscle h3’pcrtrophy and tumor formation. Ewing,<5 
however, was able to demonstrate free communication between afferent and efferent 
vessels in several 13'mphangionias and concluded that stasis could not have been 
present in these cases. Kretschmer and Hibbsi mentioned the fact that 13'mphan- 
giomas, which are true ncoplnsms, and Ijunphangioctasis are separated from 
one another with difliculty at times and emphasized that a sharp differentiation 
should be made between the two conditions. 

Concerning the enlargement of l3Tnphangiomas, proliferating buds of endo- 
thelium forming new 13'mph vessels have been fully recognized in certain cases 
(EwingG and Kretschmer and Hibbsr). That this is not entirely the case has also 
been brought out by Ewingo who stated that in some of the largest C3’stic lym- 
phangiomas the signs of neoplasm are the least distinct. Thompson and Keilleri^ 
postulated that the endothelium under certain conditions may secrete fluid and that 
due to some alteration in the permcabilit3' of the vessel wall little of the fluid is re- 
absorbed •with resultant cyst formation and tumor enlargement. In Sick’s^ case, one 
of the retroperitoneal cysts was marsupialized, and at various times during the da3' 
there was a marked increase in the amount of watery secretion. 

The pathologic reports of the previous cases of retroperitoneal lymphangioma, ex- 
cept that of Sick,2 have been adequatcl3' summarized by Kretschmer and Hibbs.i 
Sick's® case is significant enough to be reported more fully in this paper. At autopS3' 
tw'o large cysts were encountered on examination of the peritoneal cawty. The 
largest was located in the left upper quadrant near the jejunoduodenal juncture. A 
small spherical cyst, measuring 8 cm. across, ■was located on the right side below 
the kidney* and above the brim of the pelvis. AVlien the small intestines ■v\'ere re- 
moved, a cushionlike mass of retroperitoneal cystic spaces ■\vith a nodular firm con- 
sistency was encountered. It partially* covered the pancreas and kidneys and ex- 
tended dovm to the promontory of the sacrum. The ascending colon was pushed 
forward and to the side, the mesenteric attachment of the small intestines up and 
towards the liver. This mass 'U'as most marked on the right side of the abdomen and 
gradually blended witli normal retroperitoneal tissue on the left. 

Microscopically the tumor consisted of slitlike spaces lined with characteristic 
endothelium. The stroma of the larger spaces had bundles of smooth muscle which 
in instances formed an almost continuous wall about the .space. In the connective 
tissue there was infiltration with plasma cells, lymphocytes, and mast cells. Many 
of the spaces contained cholesterin. 
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Eetroperitoneal lymphangiomas vary markedly in size and shape. The largest 
heretofore reported was Burhaneddin’s^ case. This tumor measured 45 by 30 cm. 
(18 by 14 inches), and weighed 6.4 kilograms (14 pounds). The smallest tumor, 
Westman’ss case, was the size of a clenched list. 

Of the seven retroperitoneal Ijunphangiomas (including ours), four were located 
on the right side of the spinal column. Sick’s^ case was predominantly right sided. 
The remaining two occupied the space on both sides of the spine. Three of the 
tumors had lingerlike projections to or into the inguinal rings. Two were located 
on the right and one on the left side. 

All of the lymphangiomas were cj'stic in nature, the size of the cysts varying from 
8 cm. to microscopic dimensions. The fluid in the cystic spaces, mentioned in three 
cases, was chocolate colored in two, dear in one. Cholesterin was mentioned in 
)Sick’s2 case, and after fixation, a gelatin-like substance containing homogenous 
opaque yellow-brown material in its center was noted by Kretschmer and Hibbs.i 

Microscopically evidence of malignancy was found only once in the series. 
Kretschmer and Hibbsi found the endothelial lining of man}' of the cysts to be 
hyperplastic in nature. No mitotic figures w-ere seen. 

The stroma of these tumors was found to contain smooth muscle in 3 cases. 
Sick’s, 2 McFadden’s3 and ours. The stroma of Kretschmer and Hibbsi ease was 
made up of fibrous connecti%’e tissue undergoing atrophy and hyalin degeneration. 
Lymphoid tissue having a lymph node arrangement was observed by McFadden.3 
Several collections of lymphocjdes were found in our case. Kaufmannis mentioned 
that the fibrous connective tissue stroma may partake in the neoplastic growth of true 
lymphangiomas and at times may overshadow the endothelial proliferation, in which 
case it is proper to call the tumor a lymphangiofibroma. The tumor in our case 
showed a predominance of smooth muscle in many areas and might justifiably be 
classed as a retroperitoneal Ijunphangioliomyoma. 

DISCUSSION 

While cystic lymphangioma is fairly common, the occurrence of these tumors in 
the retroperitoneal space is, to the extent of our knowledge, rare. There is some 
confusion in the literature as to the pathologic nature of retroperitoneal cysts. We 
feel that this phase of the subject should be clarified. The cases referred to and 
reported in this paper are all cystic lymphangiomas and may be of some help in the 
subsequent classification of these tumors. 

summary 

A case of retroperitoneal lymphangioma is reported in detail. Five cases have 
been summarized by Kretschmer and Hibbs.i To tliis number we have added a case 
described by >Sick,2 bringing with our own, the total number of such cases to seven. 
To our knowledge there is nothing characteristic about such tumors whereby they 
ma}’ be diagnosed prior to operation. Of the seven cases reported, five patients 
have survived operation successfully. 
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PO»ST-PAE.TUM HEMORRHAGE AS A CAUSE OP DEATH® 

Clayton T. Beeciiam, B.S., M.D., Philadelphia, Pa. 

T he purpose of this stiKl3' is to analyze tlie etiology and details of 
various methods of treatment as shown by the records of 52 deaths 
from post-partum hemorrhage in the 183,384 deliveries in Philadelphia, 
over a six-j^ear period, 31)31 through 3936. Post-partum hemorrhage 
was the direct cause of death in 52 cases, 0.028 per cent, or once in 
every 3,527 labors. These figures are similar 1o those quoted hj' Wil- 
liams,^ “Fatal hemorrhage is fortunatelj' rare, lundiig occurred in 0.03 
jier cent or once in 3,121 times." The Maternal Welfare Committee 
of the Philadelphia County IMedical Society .-judged 32, 61.5 per cent, 
of these deaths as preventable. The responsibility for 28 deaths,' 53 
per cent, was assigned to the attendant, as treatment in all was de- 
ficient. Pour of the fatalities, 7.5 per cent, were due to ignorance of 
the patients; while 20, 38 per cent, Avere termed nonpreventable. All 
else passes into insignificance before the fact that the Committee felt 
over one-half of the deaths were preventable. 

Forty-one patients in this scrie.s, 79 per cent, were delivered in liospitals, while 
4, 7.6 per cent, of those delivered at home Avere taken to the ho-spital after the 
complication developed. Three of the patients were attended by midwives Avho 
called in physicians when the post-partum hemorrhage occurred. Medical students 
were in attendance on 3 cases, 2 of which Avcrc hospitalized and the third lived eight 
hours Avhile the student tried to get some one to come to his aid. 

The incidence of spontaneous doliv'eries in this scries of post-partum hemorrhage 
cases is 42.3 per cent, contrasted with an average of 72 per cent in all births, as 
shoAvn by the first “three-year study” in Philadelphia. The incidence of version, 
15.4 per cent, in this series is ten times as high as the average incidence of version 
in the hospital deliveries of the City in the first three years of this study, 1.52 per 
cent. Indications for the operative interference were not made clear, and two history 
charts carried the notation of “elective Aversion.” 

lA our consideration of treatment in these cases it is tvell that Ave 
knoAV the interval of time betAveen deliA'eiy and deatii of the mother. 
Is there time for adequate treatment once this accident has occurred? 
Here Ave find our most Amriable figures, since death came anyAA'here 
from one and a half hours up to seA^enteen days folloAving delivery. 
To arrive at a time interval, Av-e excluded 4 cases from the average, 
since this accident, for the most part, shortly folloAvs labor and not 
several days later. These 4 cases Avill be considered separatelj'^ as late 
post-partum hemorrhage. 

The usual story Avas not that of sharp, marked hemorrhage for a 
fcAV minutes and then sudden death. Rather the pietiu’e brought to 
Ro-ht b,y this studj^ Avas one of steady moderate bleeding over a period 
of seA'^eral hours, ending in shoek and death because no one became 

•Bead Ijefore the Philadelphia Obstetrical Society, March 3, 1938. 
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alarmed. There was an occasional case where bleeding was sudden 
and great in volume, Avitli the patient going into shock rapidly, but 
even in such a case there was usually time for adequate treatment. 
Thus we find the average time between delivery and death of the 
mother, as five hours and twenty minutes, Onlj'- 6 patients, 11.5 per 
cent, died within two hours of delivery and none in less than one and 
a half hours. In the vast majorit}" of cases there Avas adequate time 
for A^ery intensiA^e treatment. A fairlj^ typical ease is the folloAAdng: 

This patient was delivered at home by lier physician, assisted by a nurse. Labor 
was easy and uncomplicated. The placenta was not expelled and since there was no 
alarming hemorrhage, nothing was done except watchful waiting. Bleeding was 
described as “constant seepage,'*’ and four hours after delivery she was admitted to 
the hospital in shock. General supportive treatment and intravenous saline were ad- 
ministered. ISTo attempt was made to deliver the placenta, since the patient was 
“not bleeding a great deal.” However, she died in shock seven hours and forty 
minutes after delivery. 

The causes of bleeding in this series Avere A’^ariable. In 27 eases 
hemorrhage Avas due to either retained placenta (14), abruptio pla- 
centae (7), or inertia uteri (6). Fourteen patients Avere classed as 
“unexplained,” smee their histories gaA’-e no clue as to the condition 
of the uterus AA’-hile bleeding Avas going on. We might Avell infer, since 
no apparent cause AAms giA^en and the patient continued to bleed, that 
Ave Avere dealing AAdth inertia uteri. This inference might or might not 
be true, eonsequentlj^ aa'c assigned no cause. Table I gives the etio- 
logic factors iiiA^olved in the entire series. Toxemias of pregnancy 
Avere associated as contributory causes in six deaths. Pre-eclampsia 
appeared in 3 eases, eclampsia, nephritic toxemia and an ill-defined 
type (loAv blood pressure), each once. 


Table I. Etiology, Percentage Distribution 


Retained placentas 

2G.9 

per 

cent 

Abruptio placentae 

13.4 

per 

cent 

Inertia 

■11.5 

per 

cent 

Lacerated cervix, lacerated perineum 

3.8 

per 

cent 

Uterine fibroids 

3.8 

per 

cent 

Partial placenta previa 

3.8 

per 

cent 

Purpura hemorrhagica 

1.9 

per 

cent • 

‘ ‘ Lacerated uterus ’ ’ 

1.9 

per 

cent . • 

Retained placentas, lacerated perineum. 

1.9 

per 

cent 

cervix and uterus 




Unexplained 

26.9 

per 

cent 


Methods emploj'-ed in the treatment of post-partum hemorrhage 
Avere often haphazard and lacking in uniformity. Uterine packing 
Avas emploj’ed in only 28 cases. NotAAdthstanding the fact that bleed- 
ing continued through the packing in most instance.s, only 12 were 
repacked. Vaginal packing alone AAms emp]o 3 ’ed in 3 cases for uterine 
bleeding. In this respect, let us consider a ease report: 

To hasten delivery, a pliy.sician used two ampoules of pituitary solution. Follow- 
ing the birth of the baby, ergot was given by mouth. The placenta was adherent 
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so the physician packed the vagina. Six hours later the patient Imd a severe hemor- 
rhage. The vagina was packed again, the bleeding continued, and she died nine 
hours and twenty minutes after delivery. 

Six of the 14 retained placentas were manually removed and the 
uteri packed. No reasons were given as to the cause of retention and 
no mention was made of placenta aeereta. Traditional treatment for 
retained placenta is manual removal, yet 7 died without any attempt 
at completion of the third stage of labor. 

The most common therapeutic measure employed was intravenous 
fluid. Thirty-six patients, 69.2 per cent, ivere given parenteral fluid 
either in the form of physiologic saline or in combination with glu- 
cose. Pituitary solution and some foi’m of ergot found use in 48 per 
cent of all cases. Only 30 per cent of the patients received blood 
transfusions. This is most regrettable since 79 per cent of the deaths 
were hospital deliveries. More appalling is the discovery that eight 
patients, 15.3 per cent, went into shock and death with apparently no 
attempt at treatment. The folloiving case report is only to illustrate 
that "it can happen here'': 

This patient entered tlie Iiospital in active labor. The “liead was found to be 
engaged and the cervix four fingers dilated.” The membranes were unruptured. 
Because of “dystocia” three minims of pituitary solution were given, following 
which; the membranes ruptured. Shortly thereafter, high forceps were applied and 
the baby was extracted with difficulty. This procedure resulted in a complete 
perineal tear and ' ' bilateral lacerations of the uterus. ’ ’ A part of the placenta was 
left in. There was no record of therapy employed or even an attempted repair. The 
patient was taken from the delivery room in shock and still bleeding profusely. 
Death occurred two hours and forty minutes after delivery. 

Hot intrauterine douches were used without advantage in tivo cases, 
while hysterectomy in three proved to be of little help. To illustrate 
this last named procedure, let us consider the following case : 

This patient developed pre-eclampsia and was hospitalized. For two days she 
received active treatment and improved. Next she was given a medical induction 
of labor and delivered spontaneously with no difficulty. Ten minutes later the 
placenta came away spontaneously. Twenty minutes later the patient began to bleed 
freely and despite adequate doses of oxjdocics, the uterus would not contract. She 
was packed with gauze, but the bleeding continued through the tampon. An intra- 
venous infusion was started while the patient was wheeled to the operating room, 
where a hysterectomy was done. IMore intravenous fluids were administered and a 
500 c.c. blood transfusion was given. Notwithstanding prompt and efficient treat- 
ment, the patient died four hours after delivery. 

Late post-partum hemorrhage was fatal to 4 women in this series. All had re- 
tained secundihes, while one developed puerperal sepsis, but died of hemorrhage on 
the seventeenth day. Three patients died eight, ten, and twelve days following 
delivery; only in one instance was an attempt made to evacuate the uterus. Table II 
presents the various treatment methods used in these cases. In the light of retro- 
spection, let us bear in mind that we do not know how many women with post-partum 
hemorrhage were successfully treated with the very same procedures employed here 
with failure. 

It is hardly expedient to discuss treatment without having first 
considered prophylaxis. Prevention of post-partum hemorrhage be- 
gins in the prenatal period, with phj’-sieal conditioning of the patient. 
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pajnug particular attention to her nutrition. All foci of infection 
should be eliminated and any existing anemia treated. A history of a 
previous post-partum hemorrhage, or where fibroids are present, or 
anj' condition causing overdistention of the uterus, should indicate a 
blood typing for that patient. In short, the pregnant woman should 
have the benefit of close medical study throughout her prenatal period, 
so as to give her ideal preparation for delivery. When labor com- 
mences, precaution against a developing inertia uteri is most impor- 
tant. Adequate and judicious sedation, nourishment, either oral or 
parenteral, are measures of paramount importance. 

Proper management of the third stage of labor is most important. 
A procedure of definite prophjdactie value is the administration of 
1 c.c. of jiituitary solution and 1 e.e. of aseptic ergot, as soon as the 
second stage of labor is completed, thus allowing the placenta to be 
expelled with little or no massage. We made mention of this- as a 
matter of routine, and Adair did not agree with us stating,^ “that the 
routine use of any oxytoeies during the third stage of labor is un- 
desirable as it is likely to cause perversion of the normal mechanism.'’ 
The normal mechanism is for the uterus to be left alone to contract 
and expel its placenta, but in most clinics it consists in the operator 
or the nurse massaging the uterus into contraction, expressing a pla- 
centa frequentl}' not completely separated. Certainly this must be a 
traumatic procedure and it logically follows that post-partum hem- 
orrhage might very well develop from such maltreatment. On the 
other hand, the oxytoeies described when employed will contract the 
uterus with as little damage as possible and keep it contracted. Only 
rarely is one required to do a forceful expression. Many question this 
procedure, feeling that oxytoeies following the birth of the baby will 
cause i-etained placentas. Here again we are able to say that such a 
complication has not been noted. However, Davis, Adair and PearD 
disagree, holding the opposite vieAv that such a course “may eventuate 
in a post-partum hemorrhage” since it “may cause a contraction zone 
at the loAver uterine segment, resulting in incarceration of a partially 
or incompletely separated placenta.” The results Ave liaA^’e seen do 
not support this contention. We knOAv that the loAver uterine seg- 
ment is passhm in its action, and should it contract it Avould be feeble 
at best. Schumann has had the aboAm plan in operation for six years 
at the Kensington Hospital for Women, Avith a resultant extremely 
loAv incidence of CAmn alarming blood loss, and it has proved to be a 
most heliMul prophylactic measure. 

In the treatment of post-partum hemorrhage two procedures stand 
out above all others ; early transfusion and packing. At the first sign 
of abnoinnal amounts of bleeding, donors should be procui’ed and held 
in readiness. In face of hemorrhage, thorough search should be made 
for lacerations in the body of the uterus (particularly after version), 
the cerAux and the vagina, and these should be treated appropriately, 
either hysterectomy, repair, or packing. 
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Table II. Forms of Treatment Employed in This Series 
Percentage Ejstribetion 


Intravenous fluids 

G9.0 per cent 

O.xytocics 

48.0 per cent 

Placentas manually removed 

4C.0 per cent 

Uterine packing 

44.0 per cent 

Blood transfusion 

30.0 per cent 

Pepacked 

23.0 per cent 

Uterovaginal packing 

9.G per cent 

Vaginal packing 

15.7 per cent 

Hysterectomy 

5.7 per cent 

Hot douches 

3.8 per cent 

No treatment 

35.3 per cent 


If tile placenta lias not already been delivered, it .should be man- 
ually removed, and the removal followed by intrauterine and vaginal 
packing. The most sati.sfactory pack is one completely filling the 
uterus in a firm manner, following through to the vaginal outlet. Par- 
ticular attention should be jiaid to the lateral fornices of the vagina 
where a well-placed pack will help to cut down the uterine blood 
supplj’’. Should the bleeding continue through the packing, the uteims 
and vagina ma}" be repacked, at least where technique was question- 
able the first time. 

Ergonovine either intravenouslj'’, h 5 "podermically, or rectally in- 
stilled is a valuable aid in contracting a uterus but cannot be relied 
on to the exclusion of the other steps mentioned. 

Until blood donors are available, one of the easiest and most useful 
measures to be employed is intravenous fluid, either in the form of 
glucose and saline, gum acacia, saline or Ringer’s solution. It found 
employment in 69 per cent of the eases, and we could see little reason 
why it was not used in 100 per cent of the patients. The intrinsic 
value of saline intravenously has long since been proved as an aid in 
combating hemoridiage and shock. 

The difficulties encountered in securing proper donors for emer- 
gency transfusions is well known. However, a “blood bank” in every 
hospital would offset such difficulties. This blood supply may come 
from the hospital personnel or bettei', the plan recently proposed by 
Goodall, Anderson, Altimas and MacPhail. A preliminary report by 
Goodall and others shows fetal coi’d blood collected under aseptic con- 
ditions to be an “inexhaustible source of blood for transfusion, pre- 
served at a minimum of eo.st, and preservable in its usefulness as a 
transfusion medium for at least sixty days.” It must be remem- 
bered in transfusions for post-partum hemorrhage that blood must be 
replaced in amounts lost. Beck hi his text tells of a patient needhig 
2,500 c.c. of blood to save life after a post-partum hemorrhage. 

Hysterectomy is the most heroic treatment for post-partum hemor- 
rhage. It should be held for the exceedingly .small group of cases 
where eveiything possible is done and yet the patient continues to 
bleed. If one were to treat a patient wherein all lacerations had been 
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sutured, uterus and vagina packed, and repacked, if necessary, trans- 
fusion and intravenous fluids luul kept tlie patient in fairly good con- 
dition and yet the bleeding persisted, hysterectomj' would he the 
treatment of choice. 

CO^IMEXT 

In this brief report we would like to call attention again to the 
judgment of the IMaternal Welfare Committee of Philadeli^hia in 
terming 53 per cent of such deaths as ]U'evcnlable, witli tlie responsi- 
bility assigned to the attendant. We have found the aA'crage time 
between delivery and death of the mother from hemorrhage to be 
five hours and twenty minutes, yet oidy one-half were packed and 
le.ss than one-third had blood transfusions. Very few cases indicated 
anything but a haj)hazard plan of treatment. We have outlined ac- 
cepted steps in the treatment of po.st])artum hemorrhage, all of which 
arc Avithin the scope of any modern hospital and staff. 
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DISCUSSION 

DE. THADDEUS MONTGOMERY. — ^Retention of the placenta is rcspoiusiblc for 
the largest number of maternal deaths in the series. This requires special attention. 

Even in normal spontaneous delivery dilHculties with the placental stage con- 
stitute a ma.ior hazard in the ctiologA- of post-i)artum hemorrhage, particularly if 
the attendant is lacking in practical experience. Thus several of the deaths haA-e 
occurred in spontaneous delivery inaugurated in the home — the attendant liaA’iiig had 
difficulty in expressing the secundines and his efforts having served perlmps only 
partially to detach the placenta. 

With the Avide acceptance of operati\'c deliA’cry, median episiotomy, immediate 
repair, deep analgesia and anesthesia, the hazards of this complication Iuia’c been 
A'astly increased. The elTccts of deep analgesia and of surgical anesthesia for de- 
Ih-ery reveal themselves principally in the third stage, and unless the operator is 
A’cry much on his guard he Avill A-ery suddenly find himself in difficulty. 

Of A’erj' great importance is the estimation of the patient’s condition at the im- 
mediate conclusion of the deliA-eiy of the baby. If the condition is not good, it is 
imperatiA'c that further surgery be abandoned for the time, that all reparative 
work be postponed, and if bleeding is pre.sent, the uterus be promptly emptied and 
packed. 

For myself, I much prefer to stop the ane.sthefic at the conclusion of the second 
stage and attend solely to the resuscitation and treatment of the babj^ and the 
management of the placental deliA’cry. When the placenta is completely delivered, 
the uterus firmly contracted, and the patient’s condition found to be excellent, 
the repair Avork, under further anesthesia, may be proceeded Avith. 

This makes of the management of labor tAVO separate steps, the first of Avhich, 
the delh'ery, is to bo entirely completed (child, placenta, and membranes) before 
proceeding Avith the second, the repair. The second step is noAmr undertaken until 
it is certain that the patient has successfully and safely completed the first. 
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DR. J. C. HIRiST. — I was very much interested in reviewing the statistics reported 
by Dr. Beecliam to nolo tJiat in these deaths from Iieraorrhage there were five sets 
of tAvins reported, an extremely high proportion. Multiple pregnancy is thus a pre- 
disposing factor to hemorrhage. 

DR. CARL HENRY DAVIS. — It has been my belief for years that when the 
uterus is much overdistended, rcgardlc.ss of the cause, there usually is more 
bleeding post partum. 

While Dr. Beoclmm ’s diseu.ssion of treatment was excellent, no mention Avas made 
of the Trendelenburg position for patients Avho are in shock from the loss of blood. 
If the patient is placed in this po.sition and given oxygen, it may be possible to 
preA'ent damage to the brain during the interval Avhich usually elapses before ade- 
quate blood can be secured bj' means of transfusion. 

I do not like to introduce large amounts of fluid into the circulatory system until 
the bleeding has been stopped by appropriate means. It is probable that some 
patients have been lost through premature introduction of fluids. 

DR. JOHN A. SHARKEY. — Version, and A'crsion and craniotomy accounted for 
17.3 per cent of 52 deaths. In the first Philadelphia survey, version had a mortality 
of G per cent; in the same survey the cesarean section mortality Avas 5.5 per cent. 
In 22 of the version deaths the uterus Avas ruptured. It Avould be interesting to knoAV 
AA'hether or not these A'ersions Avere done by experienced operators, in order that we 
may properly decide Avhether version is slightly more dangerous than cesarean section. 

For seA'eral 3'ears aa’c have been using pituitrin and ergot intramuscularly immedi- 
ately after the babj' is born and agree Avith Dr. Beccham that it materially reduces 
the amount of post-partum bleeding. Occasionally aa’c Iuia’c noted Avith this tech- 
nique that the placenta becomes imprisoned in the loAvcr uterine segment or cervix 
but one has only to Avait about fifteen minutes for relaxation to occur. In addition 
if there is more than Avhat Ave consider normal bleeding Ave give ergonovine intra- 
venously and have found it verj’’ useful. HoAvevor, in certain cases all of these 
measures Avill fail and packing of the uterus must be done. It is hard to understand 
Avhy only 44 per cent of those patients Avorc packed since this alone is perhaps the 
best single reniodj’’ avc have for the control of post-partum hemorrhage, assuming of 
course that lacerations of tlic A’agina and cerAxx haA’o been properly treated. There 
Avere 23 per cent of these cases repacked. Wo feel that, Avhen a uterus has been 
packed and repacked and still continues to bleed, hj'sterectomy should be done, 
loaA’ing the second packing in the uterus until one is ready to open the abdomen. 
Certainly it Avould seem that, in patients AA'ith placenta previa and abruptio placentae 
AA’ho continue to bleed, hysterectomy should be considered; not, hoAA'CA’er, until the 
patient has been given some blood and alloAved to I'ecover partially from her shock. 
She should liaA'e more blood transfusions again after the uterus is out. 

From Table II one might assume from the number of saline infusions as compared 
to blood transfusions, that the former Averc held to be the more valuable, since they 
were used in G9 per cent of the cases as against 30 per cent for blood transfusions. 
The exact rcA'crse of this is actually true. We feel that blood transfusions should 
have been given in 100 per cent of the cases in this series since the average time 
betAveen delivery and death Avas five hours and tAventy minutes. With the inaugura- 
tion of “blood banks” in various hospitals, no Avoman should die of post-partum 
hemorrhage after hospital delivery in Philadelphia Avithout having been transfused 
with blood in sufScient amount. 



INHIBITING EFFECT OF PENTAVALENT ARSENICALS 
UPON TRICIIOJIONAS'' 

Comparative Efficacy akd Toxicity of Acetarsone, Carbarsoxe 
AXD Aedarsone IX Laroratory Studies 

A. E. Rakoi'f, Philadelphia, Pa. 

(From the Dciiartmcni of Ohsirtrics, Jefferson j\[cclic(d College Hospital) 

T he emplojniicnt of pentavalcnl; arsenicals for the treatment of 
trichoinonad infestalions is becoming more prevalent. For freeing 
laboratory animals from intestinal infestations with tricbomonads, 
carbarsone has been used by Hcgner and Eskridge^ and by Gabaldon," 
wbile acetarsone lias occasionally been administered to bnman beings for 
this iiurpose.*’’ 

The three drugs in this group Avbieb have been recommended as 
triebomonadicides are acetarsone (3-acetylamino-4-bydrox3’--pbenyl-ar- 
sonie acid), carbarsone (p-earbamino-pben 3 d-arsonic acid) and aldarsonc 
(sodium-mctbj-lcne-sulfon-amino-bydrox^’-pbcnj’l-arsonatc).’* Compai’a- 
tive cbemotberapentie studies of the Ibrcc arsenical preparations have 
not been reported, altboiigb a few clinical and laboratoiy observations 
concerning the effect of these preparations upon tricbomonads or 
triebomonad infestations are available. In an earlier studj’- Bland and 
Rakoffr ga-\'e comparative results of the killing effect of acetarsone and 
aldarsone on vaginal tricbomonads and their relative eflicacj' in the 
treatment of vaginal trichomoniasis. 

Several methods have been described for testing the effect of drugs 
upon tricbomonads in vitro, depending upon the nature of the prepara- 
tion and whether killing or inliibiting concentrations ■were sought. Gen- 
eralty such studies are complicated by the following technical difficulties ; 
(a) inability to obtain bacteria-free cultures of tricbomonads; (b) the 
limited solubility of some of the drugs tested; (c) osmotic pressure 
effects on tricbomonads -where high concentrations of salts were used; 
(d) the inhibituig effect of metabolic products of tricbomonads and 
bacteria upon the organisms and the drug. 

The present studj^ of the chemotherapeutic efficacj’’ of aldarsone, 
acetarsone, and carbarsone is based upon their relative inliibiting effects 
upon tricbomonads in vitro and their relative toxicity. The inhibiting 
or triehomonadostatic values were determined by finding the lowest 
concentration of drug in culture media which prevented the growth 
of the flagellates. These included Trichomonas honvinis, T. vaginalis, 
and T. huccalis from the bowel, vagina, and mouth of human beings, 

*TIie writer is Indebted to Dr. P. Brooke Bland and Dr. Norris "W. Vaux for the 
facilities of their department and their constant Interest during- the course of this 
study. 
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respectively, and a cnltivalile trichoiiionad from the feces of a white 
1‘at, prohahly T. 'parva. TJie toxicity of the drugs was based on the 
maximiirn tolerated dose per kilogram wlien given to white rats per os. 

TOXICITY STUDIES 

Materials and Methods . — comptiralivc stucly wus made of the toxicity of the 
three arseiiicals. For purpo.«ea of this .study the drug.s were given per os .since in 
the treatment of trichomonas inf c.slal ions the drag is applied to mucous membrane 
surfaces such as the inlcstine or vagina. 

A total of S7 healthy white rats were employed. The animals were under ob- 
servation for a number of da 3 ’s before and at least twenty-one days after treat- 
ment. Each animal was wciglied just prior to use and the dose was administered 
per kilogram of body weight. A solution of the drug to be tested was introduced 
into the stomach of the animal bj’ means of a s 3 'ringo and a piece of a fine ureteral 
catheter pa.ssed well inlo the esophagus of the rat. 


Table I. To.kicitv oe Altiauso.ve, Acetar.soxe akd Carbarson'e Per Os in Pats 


BRUG 

i) 0 .si: IN 

GRAM.S PER 
KILOGRAM 

BODY 

WEIGHT 

NU.MBER 

or 

ANl.MALS 

RESULTS 

DIED* 

SURVIVED** 

Aldarsone 

1 

1 

0 

1 

(Aqueous solution) 

2 

1 

0 

1 


3 

1 

0 

1 


4 

1 

0 

1 


5 

1 

0 

1 


(5 

5 

0 

5 


8 

G 

1 

5 


10 

2 

2t 

0 


12 

1 

1 

0 


15 

1 

1 

0 

Acetarsone 

2 

1 

0 

1 

(Acetarsone soluble — Ab- 

3 

5 

0 

5 

bott. Carbonated 0.7 gm. per 

4 

5 

3 

2 

gm. acetarsone) 

5 

5 

5 

0 


G 

2 

2 

0 


8 

2 

2 

0 


10 

1 

1 

0 

Carbarsone 

3.0 

2 

0 

2 

(Carbonate 0.5 gm. per gm. 

4.0 

4 

0 

4 

of carbarsone) 

5.0 

5 

1 

4 


G.O 

5 

4t 

1 


0.5 

5 

4 

1 


7.0 

3 

3 

0 

(Carbonate 1 gm. per gm. 

2 

2 

0 

2 

of carbarsone) 

3 

2 

0 

2 


4 

4 

1 

3 


5 

3 

3 

0 


G 

3 

3 

3 

(Carbonate in excess) $ 

1 

1 

0 

1 


2 

1 

0 

1 


3 

1 

1 

0 


4 

1 

1 

0 


5 

1 

1 

0 


♦Animals died within twenty-four houns unle.ss otherwise indicated. 
»* Observed for at least twenty-one days. 


tone died on second day. 

tone died on third day, another on fifth day. 

§ Exact amount not known but in excess of 1 gm. of carbonate per gm. of car- 
barsone. 
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To avoid tlio adininistralion of largo quantities the drugs were given in 10 to 20 
per cent solution. 

Aldarsono was used in aqueous solution since it is very soluble. Acetarsone was 
given in carbonated solution as acetarsone soluble* which contains 0.7 gni. of sodium 
carbonate per gram of acetarsone. 

Carbarsonc was used with several concentrations of sodium carbonate since early 
in the study it was observed that the proportion of carbonate materially influenced 
the toxicity of the preparation. 

Jicsults . — Table I shows that aldarsono was tolerated better than the other com- 
pounds. The maximum tolerated dose was in excess of G gm. per hilograni of body 
weight, and onh- 1 of G animals succumbed after receiving S gm. per kilogram. 

The maximum tolerated dose of acetarsone soluble was less than 4 gm. per kilo- 
gram, since this amount was tolerated by only 2 of u rats; none of 5 rats succumbed 
after 3 gm. per kilogram. 

Carbonated solutions of carbarsonc did not yield entirely clear preparations, 
and for this reason various concentrations of sodium carbonate were tried. It was 
found, however, that the toxicity of the drug was increased by its addition. Thus 
with 0.5 gm. of carbonate per gi-am of carbarsonc 4 of 5 rats tolerated 5 gm. per 
kilo and 1 of 5 rats tolerated G a7Kl t>.5 gm., respectively, while of 3 rats tested all 
succumbed to 7 gm. With equal jiarfs of carbonate 5 gm. were not tolerated by 
anj' of 5 rats used, while 4 gm. were tolerated by 3 of 4 rats. ^^Hicn the carbonate 
was added in largo excess only 2 gm. per kilogram were tolerated. 

TRICnOMOKADOSTATIC STUDIES 

Malcriah and Mciliods . — The culture media employed routinely throughout the 
study consisted of Loefller’s dehydrated blood serum 0.4 per cent in a modified 
Kinger’s solution (sodium chloride (i gm., imtassium chloride 0.1 gm., sodium bi- 
carbonate 0.1 gm., calcium chloride 0.1 gnu, distilled water 1,000 c.c.). The media 
were prepared fresh immediately before u.sc. I’o quantities of culture media suf- 
ficient amounts of fresh stock solutions of the drugs were added to yield the desired 
concentration in the final mixture. The stock solutions of drugs were aldarsono I 
per cent in sterile distilled water, acetarsone 1 per cent in 1 per cent sodium bi- 
carbonate solution, and carbarsonc 1 per cent in 1 per cent sodium bicarbonate solu- 
tion. 

Ten cubic centimeters of the culture media-drug mixture were pipetted into culture 
tubes, which were then inoculated with 3 drops of active forty-eight-hour cultures 
of the flagellates. These were incubated at 37° C. and carefully examined for 
trichomonads at twenty-four-, forty-eight-, and seventy-two-hour periods. 

The approximate concentration of each drug sulficieut to prevent the growth of 
the flagellate tested was establi.shed after a number of trials, following which a 
series of ten concentrations closely graded on either side of the approximate value 
was prepared, dfliese were similarlj' inoculated and examined. In this manner the 
concentrations of drug which just permitted and which just prevented growth were 
obtained. The latter was arbitrarily designated as the trichomonadostatic concen- 
tration, although the true value lies somewhere between the two. 

Experiments were conducted on two strains of organisms for each of the four 
species of trichomonads studied; each experiment was perfoi-med three times. 

HesiiUs . — In Table II are given the highest concentrations of drugs in which 
each strain of organisms tested survived, and the lowest concentration in which 
thej^ were inhibited. It will be noted that in each experiment the required concentra- 
tion of aldarsono was considerably lower than the respective figures for the other 
two drugs. The required concentrations of carbai'sone were consistently slightly less 
than or equal to the acetarsone concentrations. 

Prom the summarized results of Table III it will be seen that the average in- 
hibiting or trichomonadostatic concentrations of aldarsono range from almost one- 
half to one-third that for acetarsone and carbarsonc. Carbarsonc in turn was slightly 
more effective than acetarsone. 

*Acetarsone soluble is dispensed by the Dermatologrical Research Laboratories, 
Division of Abbott Laboratories, North Chicago, 111. 
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Purthcr oxainination of tlieso tables indicates considerable variation in results not 
onlj' among the trichomonads from the four diiTerent sources, but also among the 
Uvo strains of each species studied j there was also moderate I'ariation of the values 
for each experiment. 

The lower values for Trichomonas vaginalis are in agreement with its general 
fragilitj' in vitro; while the comparatively high figures for Trichomonas parva 
confirm our experience of the compai-ative resistance of this species to environmental 
factors, its easy cultivability and relative longevity in culture. 

Tliose who have liad experience in ob.^eri’ing and cultivating trichomonads will not 
wonder at the variation in resistance of the two strains of each species tested. How 
much this is due to factors inlierent in each strain of organism and how much to 
environmental factors, especially the accompanj-ing bacteria, is difficult to estimate. 
The latter factor, however, is no doubt largely responsible for the variations in each 
set of readings for the same strain. 

TABRE it. CONCKXTmVTION.S INIIICITIXG AND PEnMITTING GROWTH 




aldarsone 

ACETARSONE 

CARBARSONE 

STRAIN 

TESTS 





ORGANISMS 

SURVnT;D 

ORGANISMS 

INHIBITED 


(CO.VCENTRATIONS IN MG. OK DRUG PER 100 C.C. CULTURE MEDIA) 


Trichomonas vaginalis 


A 

1 

2 

3 

o.O 

5.0 

7.5 

HI 

50 

50 

50 

75 

75 

75 

25 

25 

25 

50 

50 

50 

B 

1 

10 

12.5 


100 

75 



2 

25 

50.0 


125 

75 

HE^I 


3 

25 

50.0 

HEH 

125 

75 

' 100 


Trichomonas hominis 


A 

1 

1 

2 

3 

25 

25 

50 

50 

50 

75 

■ 

125 

175 

175 

100 

150 

125 i 

125 

175 

150 

B 

1 

10 

25 


175 


175 


2 I 

25 

50 

75 

100 

H^H 

100 


3 

10 

25 


225 


200 


Trichomonas huccalis 


A 

1 

2 

3 

25 

10 

50 

50 

25 

75 

75 

175 

150 


pp 

75 

200 

125 

B 

1 

50 

75 

175 



100 


2 

50 

75 

150 



150 


3 

75 

100 

200 


— 

175 


Trichomonas parva 


A 

1 

2 

3 

25 

50 

75 


IBEEIH 

125 

175 

175 

H£H 

hhI 


B 

1 

100 

125 


225 

125 



2 

7o 

100 

225 


200 

225 


3 


125 


200 

150 

175 


Table HI. Average Trichomonadostatic Values 


1 

ALDARSONE 

(mg. per cent) 

ACETARSONE 
(MG. PER CENT) 

CARBARSONE 

(mg. PER cent) 

T. vaginalis 

45 

96 

75 

T. hominis 

46 

163 

154 

T. huccalis 

67 

179 

133 

T. parva 

96 

196 

163 
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DISCUSSION 

Tlie pentavalent arseiiicals, being less oxidizable tlian the trivalent 
series of products, and therefore more stable, are especially suitable 
for clinical use of surface infections and for oral administration. 

In a personal communication, Raiziss® states that aldarsone (sodium-methylene- 
sulfonamino-hydroxy-phenyl-arsonate) and acetarsone (2-acetyl-amino-4-hydroxy- 
phenyl-arsonic acid) from their structural formulas are somewhat closer related to 
arsphenamine than carbarsone (p-carbamino-phenyl-arsonic acid). In addition to 
the arsenic acid group, carbarsone has a carboxylic acid group which is considered 
to be less therapeutic than the hydroxyl and amino groups M'hich aldarsone and 
acetarsone have in common. In acetarsone the acetyl group is more firmly bound to 
the amino group than in the case of aldarsone in which the combination of the amino 
group with the methylene sulfonic acid group is firm. 

Attempts to determine the direct killing power of the drugs for 
trichomonas by bringing relatively high concentrations of the drugs into 
contact with the organisms are not altogether satisfactory because of the 
insolubility of two of the preparations, acetarsone and carbarsone. 
Aldarsone, which is very soluble, was found by Bland and Kakoff^ to 
destroy Trichomonas vaginalis in less than live minutes in a concentra- 
tion of 1 :30 and almost at once in a concentration of 1 :10. Saturated 
solutions of a heavy suspension of acetarsone had little effect upon the 
organisms after a period of observation of one hour. Subsequent ex- 
periments have sho^vn that suspensions of carbarsone also have little 
immediate effect upon the flagellates. Carbonated solutions of acetarsone 
1 :20 did not inactivate the organisms after one hour. More concentrated 
solutions of acetarsone and carbarsone require the addition of sodium 
carbonate in sufficient concentration to destroy the organisms by osmotic 
pressure effects alone. 

Hegner and Eskridgei studied the effect of dilute carbonated solutions of carbar- 
sone on cultures of Trichomonas hominis. They found that concentrations of 0.1 
and 0.2 per cent killed the organisms within 4 days but not witliin two days, while 
concentrations of 0.3 and 0.5 per cent destroyed the organisms within two days. 
These results were confirmed by Gabaldonz who noted that carbarsone diluted in the 
culture fluid at a concentration of 0.3 per cent was lethal for Trichomonas hominis 
and a rat trichomonad, probably T. para, in less than seventy-two hours. In 0.05 
per cent solutions death of all the organisms rarely occurred after an exposure of 
five days. 

While studying the action of carbarsone on the cycle of development of T. hominis 
in culture, Gabaldon noted that in a concentration of 0.05 per cent an increase in 
the trichomonad population occurred in the first twenty-four hours, in 0.1 per cent 
solutions an increase rarely occurred, and in greater concentrations increases were 
never observed. 

A comparison of these results Avith our observations confirms our 
belief that although the concentrations Avhich we have designated as 
trichomonadostatic values are not sufficient to sterilize a healthy culture 
of the organisms in forty-eight or seventy-two hours, they will prevent 
the multiplication of the flagellates. The destruction of the organisms 
in the inoculum probably results from a number of factors in addition 
to the sub-lethal action of the drug, namely the inability of the organisms 
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to survive long without multiplication, their inability to produce re- 
sistant stages such as cysts, the action of bacteria upon the flagellates 
and the culture media. 

Tlie trichomonadostatic value has a definite practical significance in 
addition to affording an adequate means of comparison of the effect in 
vitro of the several drugs upon trichomonas. The most troublesome 
factor in attaining a permanent cure in the treatment of protozoan 
infestations is the prevention of recurrences after nearly all the organ- 
isms have been destroyed. In patients with trichomonas vaginitis, 
the eradication of all hut a few of the organisms by mechanical means 
or by chemotherapy is easy of attainment; to destroj" the few survivors 
which rapidly reinfest the vagina is frequently an annoying therapeutic 
prolilem. Indeed, the effectiveness of the dr.y form of treatment of 
trichomonas vaginitis with antiseplic powders is largely the result of 
the maintenance over a considerable period of time of a tiuehomonado- 
static environment. 

The comparative effective concentrations of the drugs with relation 
to their comparative toxicity merit consideration in view of the serious 
toxic effects which may result from absoriition of large dosages. Al- 
though in the treatment of trichomonas vaginitis the pentavalent 
arsenieals are widely used by vaginal insufflation and in suppository 
form, more recently they also have been given by mouth. In the elimina- 
tion of several intestinal protozoan infestations their administration per 
os is the rule. 

Gabaldon^ found that 150 mg. per kilogram of body veight was the minimal 
effective dose of carbarsone when given by mouth to infested rats each day for five 
consecutive days. It was found that this yielded a percentage concentration of 
carbarsone in the large intestines estimated to be 0.47. A carbarsone concentration 
of 0.3 per cent killed rat trichonionads within twenty-four to forty-eight hours in 
vitro, supporting the belief tliat, in rats, carbarsone acts upon trichomonads di- 
rectly, as it appears to do in cultures. 

It is questionable whether a concentration of 0.3 per cent carbarsone 
can be reached in the intestine of human lieings vdth the dosages recom- 
mended for oral use even when used over a prolonged iieriod of time. 

The marked increase in the toxicity of carliarsone following tlie addi- 
tion of sodium carbonate to increase its .solubility, as found during the 
course of this study, is noteworthy. The increase in toxicity is apparent^ 
proportionate to the concentration of carbonate. The clinical importance 
of this observation, especially when the drug is taken internally is 
apparent. The effect of sodium carbonate upon the pentavalent arsen- 
ieals, especially the insoluble membei’s, acetarsone and carbarsone, re- 
quires further investigation. 

In a recent study Armaghans has shown that in rats infected ndth Giardia a dose 
of 0.75 gm. of aldarsone per kg. of body rveiglit, which is less than one-tenth the 
maximum tolerated dose, seemed adequate to effect a cure in most animals. 

Note: Chemotherapeutic data including the toxicity of a number of pentavalent 
arsenieals and their effect upon trichomonads in vitro and in vivo have appeared in 
a study by Nelson and Tatum (J. Pharmacol. & Exper. Therap. 63: 122, I93S). 
Among 10 pentavalent arsenieals tested were acetarsone, caibarsone, tryparsamidc 
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and mapliarsen. Those workers also noted a higher therapeutic index for carbarsone 
than for acetarsone, while tryparsamide was apparently the most effective. So far 
as we know, aldarsone was not included in their study. 

Armaghan and Mediary (Am. J. ITyg. 27; 250, 193S) have recently published 
data indicating that aldarsone is of value in the treatment of infestations with a 
number of intestinal protozoa in man, including T. hominis. 

The pentavalont arseiiicaLs wlieii administered per os to Avliite rats are 
not higldy toxic, being tolerated in dose.s of 2 gin. per kilo or more. In 
other laboratory' animals, however, these drugs are not tolerated nearly 
so well. 

In view of these findings the considerably lower toxicity of aldarsone, 
Avhen tested on white rats, indicates that it is to be preferred to 
acetarsone or carbarsone for the treatment of protozoan infestations. In 
the treatment of trichomoniasis it has the further advantage of a higher 
trichomonadicidal value Avhen tested in vitro. 

It may be concluded that the chemotherapeutic index of aldarsone in 
the treatment of trichomonas infestations is several times greater than 
that of acetarsone or carbarsone by virtue of its more effective action 
against the parasite and its lower toxicity for the host. 

SU5IM/VRY 

1. A comparison of the chemotherapeutic efficacy of aldarsone, acetar- 
sone, and carbarsone in the treatment of trichomonas infestations was 
made, based upon their relative inhibiting effects upon trichomonads 
in vitro and their relative toxicity for rats. 

2. The toxicity of the di’ugs was based on the maximum tolerated 
dose per kilogram when given to rats per os. 

Aldarsone was tolerated better than the other compounds, the 
maximum tolerated dose being in excess of 6 gm. per kilogram of body 
weight, while only one of six animals succumbed to S gm. per kilogram. 

3. The maximum tolerated dose of acetarsone soluble was more than 
3 but less than 4 gm. per kilogram of body weight. 

4. The toxicity of carbarsone varied with the amount of carbonate 
used in preparing the solution. Thus Avith 0.5 gm. of carbonate per 
gram of carbai’soue 4 of 5 rats tolei’ated 5 gm. per kilogram of body 
weight; Avith equal parts of each 5 gm. Avere not tolerated by any of 
0 rats, AAdiile 4 gm. Avcre tolerated by 3 of 4 rats; AAdien the carbonate 
Avas added in excess only 2 gm. per kilogram Avere tolerated. 

5. The inhibiting or trichomonadostatic values Avere determined by 
folding the loAvest concentration of drug in culture media AAdiieh pre- 
vented the groAAdh of the flagellates ; these included Trichomonas 
vaginalis, T. hominis, and T. huccalis from the Angina, boAvel, and mouth 
of human beings, respeetwely, aifo a cultiAfoile trichomonad from the 
feces of a AAdiite rat, T. parva. 

6. The average trichomonadostatic concentrations of aldarsone ranged 
from about one-third to one-half that for acetarsone and carbarsone. 
Carbarsone Avas slightly more effectwe than acetarsone. 

7. Trichomonas vaginalis Avas considerably more susceptible to the 
pentaA’alent arsenieals than AA^ere the other species; the inhibiting con- 
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eentration of aldarsone was 45 mg. per cent (1:2220), of acetarsone 96 
mg. per cent (1:1040), of earbarsone 75 mg. per cent (1:1330). 

Trichomonas hominis, T. huccalis, and T. parva showed greater re- 
sistance to the arsenicals in the order named. 

8. It is concluded that of the three pentavalent arsenicals, aldarsone 
has by far the highest chemotherapeutic index in the treatment of 
trichomonas infestations, while earbarsone is somewhat more effective 
than acetarsone. 
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TEEATMENT OF PELVIC INFLAMMATION BY THE 
lONTOPHOEESIS OP A CHOLINE COMPOUND^' 

Adolph Jacoby, M.D., P.A.C.S., New York, N. Y. 

(From the Department of Gynecology, New York Post-Graduate Medical School and 

Hospital, Cohtmhia University) 

I N A previous communication, the underlying prmciples upon which 
the treatment of pelvic inflammatory conditions by iontophoresis 
is based, together with the technique and the results obtained in 10 
patients, were described.’- 

This report reviews the treatment of 50 patients by the same method. 

The original technique has been changed so that at the present time 20 c.c. of a 0.5 
per cent solution of acetjd-beta-methycholinc-chloridet is used instead of a 1 per 
cent solution. The vaginal electrode has also been modified, so that it novv consists 
of a thin cylindrical shaft, 3/8 of an inch in diameter and 8 inches long, to one 
end of -which is attached by a central pivot a thin bar 2 inches long and 3/8 of an 
inch -wide. The proximal end of the shaft has a terminal for the attachment of the 
conducting cord. 

Gauze, saturated with a 0.5 per cent solution of acetyl-beta-methylcholine-chloride, 
is placed over the bar on the distal end of the electrode and then introduced into 
one side of tlie posterior vaginal fornix. Pressure on the other end of tlie electrode 
swings tlie bar across the vaginal fornix. The ends of the gauze are then firmly 
tucked into the vaginal forniees around the bar of the electrode. The speculum is 
withdrawn and the positive pole of the galvanic current attached to the vaginal 
electrode. The negative pole is attached to a well-moistened felt pad, 6 inches 
square, which is placed on the lower abdomen. Fifteen milliamperes of current are 
applied for twenty minutes. 

Of the 50 patients treated, 11 were operated upon after treatment, 4 were treated 
after a preceding operation for other conditions, and the remaining 35 received 
treatment only and were at no time subjected to any operative procedure. 

The average age of these patients was 29 years, the youngest being 19 years old 
and the oldest 46. Forty-five women were married and five were single. The 

♦Read at the Academy of Medicine, Section of Obstetrics and GynecolOBy, Januarj' 
25 , 1938 . „ 

tThe acetyl-beta-metliylcholine-chloride (mccholyl) was supplied by Merck Ac 
Co., Inc. 
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cliief symptoms presented by this group of patients ^Yere pain in the lower abdomen, 
in one or the other quadrants, and back. Thirtj'-three had urinary frequency, 36 
cervical discharge, and 9 dysmenorrhea and some menstrual irregularity. Seven 
had fever of 101° F. or over, prior to the institution of treatment. 

In tins series of patients, those having any pelvic mass or thickenuig, 
whether clue to inflammation with or Avithout additional pathology, or 
Avhether noninflammatory, Avere treated, in an attempt to determine 
the limitations of the modality. The diagnoses, the number of treat- 
ments gwen, the time of treatment, and the results obtained are shoAAUi 
in Table I. 



Fig. 1. — Position of movable bar for introduction into the vaginal fornix. 




Fig. 3. — Outfit required for iontophoresis. 


In 11 patients Avho Avere subjected to operation after treatment Avith 
iontophoresis, eight had an association of salpingo-oophoritis AAuth 
other pathological conditions. At operation it Avas found that the 
inflammatory exudate had subsided, but that the additional pathology, 
as shoAAm in Table II, remained unaltered and appropriate operative 
treatment Avas therefore instituted. In three other patients, ionto- 
phoresis was given for variable lengths of time to detei’mine the nature 
of the existing masses. No beneficial results Avere obtained by the 
treatment, and at operation the pathologic conditions indicated in 
Table II were found. 




Table I. Noxoperated 
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DISCUSSION AND SUMJIARY 

It ]ias been repeatedly demonstrated that hyperemia is an important 
factor in the treatment and elimination of inflammation. In the pelvis, 
hyperemia may be induced by various measures, such as douches, the 
vaginal hot water bag (Elliott), external heat, diathermy and short 
wave currents. It has been demonstrated that acetyl-beta-methyl- 
eholine-ehloride introduced by iontoiihoresis initiates a hyperemia of 
from four to eight hours’ duration, and this action was relied upon 
to effect a definite result in eases of pelvic inflammation. My experi- 
ence with this therapeutic method has verified the correctness of these 
premises (Table III). 

Of the 50 patients treated, 40 had varying degrees of inllannnation of one or 
botli adnexa, with or withont additional pathology. Twenty of these 40 cases had 
adnexal inflammation only. In 17 of these 20, complete remission of the inflam- 
mation occurred witli a disappearance of s 3 ’mptoms and an apparent restitution of 
the structures to normal. In the otlicr 20, in everj’’ instance the inflammatory ex- 
udate disajjpeared, hut the associated pathologic conditions remained unaffected. 
In 8 of the group witli associated pathologj', we were able to demonstrate at a sub- 
sequent operation the existence of the residual pathology. In the group of 10 cases 
in which there was no satisfactory result after adequate periods of treatment, 3 pa- 
tients were operated upon, and in these the masses were found to be noninflammatorj’. 
The diagnosis in the 7 not operated upon, is shown in Table I. 

CONCLUSION 

Prom the foregoing, it is evident that whenever the pelvic pathology 
consists of an exudative inflammatory process, a prompt recession and 
restoration to normal occurs following treatment by iontophoresis of 
acetyl-beta-methylcholine-chloiude. On the other hand, if the pathology 
includes organized inflammatory products or definite pathologic tissue 
alteration, such as cysts, or turnons, no change is produced. 

It is reasonable, therefore, to conclude that in the method of treat- 
ment by iontophoresis of acetyl-beta-methylcholine-chloride, we have 
a therapeutic means of differential diagnosis of pelvic masses, as well 
as an efficient modality for the rapid cure of pelvic exudative inflam- 
mation in any stage. 
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A COMPAEATIVE STUDY OP THE EFFECTIVENESS OP TWO 
ANTISEPTICS IN PREVENTING INFECTION 
FOLLOWING DELIVERY 

With a Report on 1,000 Cases 
John E. Tritsgh, M.D., P.A.C.S., New York, N. Y. 

(From the Department of Ohsteirics and Gynecology of the Metropolitan Hospital) 

T his report is contributed in the interest of aiding in tbe evalua- 
tion of a new antiseptic by comparing it Avitli one wbicli is accepted 
for obstetric use. Tbe new antiseptic, a soluble concentrate of syn- 
thetic alkyl and halogen phenol derivatives* was compared with mei’- 
eurochrome (dibromo-oxymereuri-fluorescein-sodium) . 

Some information as to the antiseptic and germicidal potency of the 
new product maj'- be gained from Table I of minimum germicidal eon- 
centi’ations destructive for a number of common pathogenic micro- 
organisms according to experiments conducted in the manufacturers’ 
laboratories. 

Table I 


MICROORGANISM 

TEMPERATURE 

minimum GERMICIDAL CON- 
CENTRATIONS IN 10 MIN, 

Staph, aureus 

20“ C. 

1:300 

Staph. a%ireus 

37“ C. 

1:700 

Strept. (Hemolytic) 

37“ C. 

1:750 

Strept. viridans 

37“ C. 

1:1400 

B. coli 

20“ C. 

1:900 

B. typhosus 

20“ C. 

1:1000 

B. pyocyaneous 

37“ C. 

1:350 


Among other things, this table indicates the antiseptic effect of 
“amphyl” upon pyogenic cocci, which play a role in both ante- and 
post-partum complications, and sIioavs that these microorganisms are 
killed by comparatively low concentrations. 

A total of 1,000 eases were studied ; in 500 eases mercuroehrome was 
utilized, and in the other 500 cases amphjd was used. Mercuroehrome 
was used according to the technique suggested by Mayes, and amphyl 
was used as a 5 per cent tinted aqueous solution for external painting, 
and as a 2 per cent aqueous solution for vaginal instillation. 

The technique was as follows; 

1. The external genitals 'were sliavecl and scrubbed with tincture of green soap. 

2. The external genitals and adjacent area of the thighs and abdomen were painted 
or sprayed with a De Vilbis atomizer, using a tinted solution of 5 per cent amphyl in 
the one group and an aqueous-alcohol-acetone solution of mercuroehrome in the other. 

3. Utilizing the syringe suggested by Mayes, 3 drams of the aqueous 2 per cent 
solution of amphyl in the one group, and of a 4 per cent mercuroehrome solution in 

♦Amphyl furnished tlirougrli the courtesy of the Lehn & Fink Products Corporation, 
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tliG other, ivere injected into the vagina. The injection was made at a depth of 
from 4 to 5 inches; the point of the syringe was kept close to the vaginal floor 
and the barrel close to the pubis. The labia were held firmly together around the 
syringe while the conients were being injected, in order to distend the vagina with 
the solution and to prevent loss of the solution, as much as possible. 

The routine up to this point was followed in each case upon admission. 

4. The instillation of mercurochrorae and amphyl and external painting were re- 
peated every twelve hours during labor, and prior to all vaginal examinations done 
during labor. 

5. Before draping in the delivery room, the parts were cleansed and then sprayed 
or painted with the aqueous-alcohol-acetonc solution of mercurochrorae or with the 
tinted 5 per cent solntion of amphyl. The perineum was then depressed and 2 
drams of the solution were put into the vagina. 

G. At the conclusion of the delivery, a solution of 2 per cent amphyl or a 4 
per cent solution of luercurochromc, in water was instilled into the vagina. 

7. These solutions were also instilled into lacerations and episiotomy wounds 
before repair. 

The standard of morbidity utilized in this discussion is identical 
with that used by Mayes, viz., “a rise in temperature to 100.4° F. 
on two consecutive days, not including the first twenty-four hours, 
and occurring on or before the tenth daj’. ’’ These temperatures are 
taken by mouth cA^ery four hours. 

The distribution of eases in each group ivas as follows: 

Amphyl group of primiparas 173 cases 

Amphyl gi'oup of multiparas 327 cases 

Mercurochrome group of primiparas 183 cases 

Mercurochrorae group of multiparas 317 cases 

The average age of the patients in both series shoived A'cry little 
A’’ariation. Amphyl group of primiparas average 22.03 years and mer- 
curoehrome group of primiparas 22.11 years. Amphyl group of mul- 
tiparas averaged 23.8 years and mercurochrome gi’oup of multiparas, 
22.72 3 'ears. 

The number of internal examinations done, also ran rather closely 
parallel. In rectal examinations there were 3.34 per patient in amphyl 
group of primiparas, and 3.33 in mercurochrome group of primiparas. 
There were 3.24 per patient in amphyl group of multiparas and 2.45 
in mercurochrome group of multiparas. 

In A'aginal examinations, there Avere 0.092 per patient in amphyl 
group of primiparas, and 0.18 in mercurochrome group of primiparas ; 
0.079 in amphyl group of multiparas and 0.07 in mercurochrome group 
of multiparas. 

Table II indicates the aA’erage time elapsing betAveen the rupture 
of membranes to the deliA^ery, the aA^erage length of time from the 
last instillation of antiseptic solution to deliA'ery, the aA’^erage duration 
of labor, and the aA'erage number of instillations. 

These figures do not show any striking differences and are little more 
than of academic interest. 

Table III is a tabulation of the .spontaneous and operative incidence 
in the deliveries. 
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Table II 



1 AilPHYL 

1 MERCUROCHROME 


PRIM. i 

MULT. 

PRUr. 

■MULT. 

Time from rupture of mem- 
branes to deliver}’ 

4.46 hr. 

3.04 hr. 

5.61 hr. 1 

4.32 hr. 

Time from last instillation, to 
delivery 

7.51 hr. 

6.59 hr. 

8.43 hr. 

5.77 hr. 

Duration of labor 

14.85 hr. 

10.14 hr. 

15.98 hr. 

11.33 hr. 

Number of instillations per pa- 
tient 

1.20 

1.09 

1 

1.28 

1.10 


Table III 


TYPE OF DELIVERY 

1 AMPHYL 

1 MERCUROCHROME 

PRIM. 

MULT. 

PRIM. 

MULT. 

Spontaneous' 

149 (86.2%) 

305 (93.3%) 

134 (73.4%) 

301 (95.0%) 

Loiv forceps 

IS (10.3%) 

5 ( 1.5%) 

27 (14.7%) 

2 ( 0.6%) 

Midforceps 

1 ( 0.6%) 

2 ( 0.6%) 

6 ( 3.3%) 

2 ( 0.6%) 

High forceps 

0 

1 ( 0.3%) 

0 

0 

Breech extraction 

3 ( 1.7%) 

10 ( 3.1%) 

11 ( 5.9%) 

8 ( 2.5%) 

Cesarean section 

1 ( 0.6%) 

3 ( 0.9%) 

5 ( 2.7%) 

1 ( 0.3%) 

Vaginal cesarean section 

0 

0 

0 

1 ( 0.3%) 

Version 

1 ( 0.6%) 

1 ( 0.3%) 

0 

2 ( 0.6%) 


From Table III it appears that tJiere was sliglitlj^ more operative 
procedure in the mercurochrome group than in tlie amplnd group. 
Table IV shows incidence of perineal injury. 

Table IV 



AMPHYL 1 

1 MERCUROCHROME 

PRIM. 

MULT. 

PRIM. 

MULT. 

Episiotomy 

52 (29.9%) 

2 ( 0.6%) 

78 (40.8%) 

2 ( 0.6%) 

1° Laceration 

28 ( 16 . 1 %) , 

52 (15.8%) 

42 (22.8%) 

52 (16.3%) 

2° Laceration 

17 ( 9.8%) 

20 ( 6.1%; 

13 ( 7.1%) 

16 ( 5.0%) 

3° Laceration 

0 1 

0 

0 

1 ( 0.3%) 


The gross and net morbidity are indicated in Table V. 

It is evident from Table V that the dift'erence between tJie groups 
is practically negligible. In the amphy] group of 500 cases there were 
31 morbid cases of pre.sumably birth canal origin or an incidence of 
6.2 per cent, while in the mercurochrome group, there were 32 morbid 
eases, an incidence of 6.4 per cent. Also it is shown here that the 
infection incidence in primiparas is 9.2 per cent and in multiparas 
4.6 per cent. 

Table V 


1 

i 

i 

AJIPHYL 1 

i MERCUROCHRO.ME 

PRIM. 

MULT. 

PRIM. 

ilULT. 

Gross 

20 cases 

22 cases 

20 cases 

20 cases 

Eliminated (not birth 

4 cases 

7 cases 

3 cases 

5 cnFcs 

canal injections) 





Net 

16 cases 

13 cases 

1 7 cases 

15 ca.ees 


(9.25%) 

(1.5%) 

(9.29%) 

(4.7%) 
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The cases eliminated from the gross morbidity ivere only those in 
which an extra birth canal origin could deliuitelj’- be ascertained, and 
below are uidieated the numbers of eases and causes of morbidity in 
the exempted eases. 


AXrpIITIj 


Primiparas (4 cases) : 

1. Influenzal pneumonia (present on admission) 

2. Osteoperiostitis, internal tuberosity right knee (pres- 

ent on admission) 

3. Upper respiratory infection (present on admission) 

4. Temperature before delivery, unknown origin, pro- 

found secondary anemia 

MxiUiparas (7 cases) : 

1. Abscess of face (secondary to tooth infection) 

2. Acute mastitis 

3. Cellulitis of the thigh 

4. Pyelitis 

5. Pericarditis with effusion 

G. Upper respiratory infection with bronchitis 
7. Acute enteritis 

MEUCUr.OCIIKOME 

Primiparas (3 cases) : 

1, 2, 3. Acute mastitis 
Multiparas (5 cases) : 

1. Pyelitis 

2. Acute pulmonary tuberculosis 

3. Dental abscess 

4. 5. Acute mastitis 

The duration of morbidity in each group is designated in Table VI. 


Table VI 


DAYS 

AMPIIYL I 

1 mercurochrome 

PRIM. 

MULT. 

PRIM. 

mult. 

2 

1 

2 

1 

6 

3 

6 

8 

2 


4 

3 

1 

3 


5 

2 

0 

4 


6 

3 

0 

1 

0 

7 

0 

0 

2 

1 

8 

0 

1 

1 

0 

9 

0 

1 

0 

0 

10 

0 

1 

0 

0 

11 

1 (died) 

0 

1 

0 

12 

0 

0 

0 

0 

13 

0 

0 

0 

0 

14 

0 

0 

1 


15 

0 

0 

0 


16 


1 

1 

. 

Totals 

16 

15 

17 

15 


The average length of morbidity in each series was as follows: 
Amphyl group of primiparas 3.85 days, multiparas 4.93 days. Mer- 
curoehrome group of primiparas 6.66 days, and multiparas 3.12 day.s. 










TRITSCH: ANTISEPTICS IN PREVENTION OP INFECTION 


281 


The morbidity in ampliyl group of primiparas includes the death which 
occurred on the eleventh day and has been included as an eleven day 
morbidity. 

In the entire series of 1,000 cases, the number of spontaneous and 
operative deliveries are shown in Table VII, also the incidence of 
infection in each. 

Table VII 


type of belivery 

CASES 

INFECTION 

1 PERCENTAGE 

Spontaneous 

889 

48 

5.4% 


Low forceps 

52 

6 

11.5%'l 


iGdforceps 

11 

1 

9.0% 


High forceps 

1 

0 

0 i 

7 A/7/ 

Breech extraction 

32 

1 

3.1% 1 

M •^vo 

Abdominal cesarean section 

10 

7 

70.0% 1 


Vaginal cesarean section 

1 

0 

0 J 


Version (podalic) 

4 1 

0 

0 


Totals 

1000 

63 

6.3% 


CONCLUSIONS 

1. It is evident from the preceding that the ampliyl and mercuro- 
chrome techniques are about of equal efficiency in the prevention of 
puerperal infection. 

2. The incidence of infection was definitely less in spontaneous de- 
liveries (5.4 per cent) than opei*ative deliveries (7.4 per cent), and 
twice as great in primiparas as in multiparas and at least part of this 
is undoubtedly due to the greater incidence of operative deliveries in 
primiparas (9.2 per cent), than in multiparas (4.6 per cent). 

3. Under conditions where economy is important, amphjd, being less 
expensive, might be preferable. 

REET3JENCE 

Mayes, E. W.: Am. J. Obst. & Gtnec. SO; 80, 1935. 

1000 Park Avenue 


roederl, Viktor: Pathology and Clinical Course of Disgerminoma Ovarii, Arch. 

f. Gynak. 165: 392, 193S. 

Prom a study of 13 cases of disgerminoma ovarii in the Vienna Prauenldinik, 
the author concluded that the malignant character of this tumor cannot he ques- 
tioned. These newgrowths are malignant microscopically, have marked powers of in- 
vasion and produce metastases into other pelvic structures and through the lymphatics 
into the retroperitoneal spaces, early and rapidly. Careful microscopic studies 
showed downgrowth through the basal membrane in almost every instance. In ad- 
dition, tumor cells could be found in the lymphatics and the blood vessels of the 
hilus. The tumor capsules also showed perforation by the tumor cells. Foederl 
believes that both granulosa cell tumors and disgerminoma arise from indifferent 
mesenchymal cells. 


Ralph A. Eeis. 








THE USE OF BLOOD TRANSFUSIONS IN THE TREATMENT 
OF PYELITIS COiMPLICATING PREGNANCY 

Louis H. Douglass, 1\I.D., F.A.C.S., akd Kenxeth Laughlin, A.B., M.D., 

Baltimore, j\Id. 

(From ihc Dcpartmeni of Ohsidrica of the UniversUy of Maryland, School of Med- 
icine and ihc Ohsieirical Division of the Baltimore City Jlospitals) 

T he Ii-eqncncT of pyelitis complicating pregnancy is nsuallj’’ greatly 
underestimated, there being several reasons for this. Many of the 
attacks are mild and have a tendency to subside spontaneously, so that 
the.y are either not reported or ai*e undiagnosed. Only the individuals 
with more severe eases are admitted to the hospitals and even in reports 
from these institutions are found discrepancies. 

For e.xample, Traut said that pyoliti-s occurred twice in each 100 pregnant women 
at the New York Hospital and the expectanc}' for obtaining a nonviable infant from 
women sufTering from tliis condition is it times as great as in normal pregnancy, 
while abortions, premature labors and full-term stillbirths are common. Their fetal 
mortality was 10 per cent, as compared to their clinic fetal mortality of 3.3 per cent. 
Mussey found evidence of some degree of pj-elitis in 20 per cent of all pregnant 
women. DeLee says that two-thirds of all women dying during pregnancy have had 
pyelitis at some time, while Baird found signs of infection in 42,5 per cent in 1,000 
cases studied and Emge reported an incidence of 7 per cent. 

The treatment of a condition occurring with such fx’equeney and 
followed by the well-knovTi and serious sequelae should command at- 
tention. The fact that many are concerned lUth this problem is well 
illustrated by the voluminous literature which has collected in recent 
years, and the several new methods of treatment which have been 
advocated. It is the purpose of this .short paper to call attention to 
what must be a well-known but hitherto unmentioned adjunct in ti’eat- 
ment ; i.e., blood transfusions. 

It has been our experience at the Baltimore City Ho.spitals and the 
University Hospital, Baltimore, that the patient who has a resistant 
form of pyelitis almost always has a very definite anemia, this anemia 
becoming more severe as the condition advances. It is our opinion that 
the disease is either an etiologic or a decidedly aggravating factor in 
this anemia and that the anemia itself .so lessens the resi.stance of the 
patient to infection that little improvement from the pyelitis can be 
expected until it is overcome. Therefore, in addition to the recognized 
and accepted forms of treatment, Ave haA'c added in recent years the 
practice of carefully Avatching for anemia, and, Avhen found, of ghn'ng 
blood transfusions. The amount of blood at any one transfusion is 
usually .small, 150 c.c. to 250 c.c., but they are repeated at inteiwals of 
a few days until the patient sIioaa's definite evidence of impi’OA'eraent. 

Should it be decided to treat the patient A\'ith sulfanilamide, trans- 
fusions become even more necessary, and it should be the rule that the 
treatment should not be begun until the patient’s red blood count and 
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liemoglobin have been brought to a safe level. Also as the treatment 
continues there should be daily determinations and an available donor 
should always be held in readiness. 

With this addition to our therapj'', we have found (1) a 30 per cent 
reduction in hospitalization, (2) a much lessened instance of ureteral 
catheterization and drainage, and (3) an entire absence of tlie necessity 
for therapeutic abortion. 

The following are a few ease histories which illustrate the beneficial 
effects of even one or two small lilood transfusions : 

Case 1. — M. T., a 22-yGar-old primigravida, was admitted to the University 
Hospital Aug, 26, 1937. Her past and family histories were noncontributory, and 
her prenatal course was apparentlj- normal until August 20, one week before ad- 
mission, when, she noticed some frequency of urination with burning, pain in the 
right kidney region and fever and chills. On August 23 her temperature reached 
104° P. and the urine contained numerous pus cells. Slie was treated at home with 
forced fluids, alkalinization of the urine, postural drainage, and bed rest. Patient 
improved slightly under thii?, but her tenderness, fever, and pyuria persisted, and she 
was hospitalized. On admission her temperature was 100.6° F. and her urine con- 
tained a few white blood cells with clumping. Tlie blood chemistry was normal 
and the blood culture negative. The urine culture was positive for colon bacillus. 
The blood count on admission revealed a moderate secondary anemia with a red 
blood count of 3,890,000 and a hemoglobin of 74 per cent, Alkalinization and 
postural drainage were continued and the patient was given a blood transfusion of 
300 c.c. of eitrated blood. On the day of admission her temperature reached a 
maximum of 102° F,, following which it subsided to normal on the third day and 
remained normal thereafter. Subsequent urinal 3 'ses revealed many clumped w'hite 
blood cells, and the patient lost all of her sub. 7 ective .symptoms. She wa.s discharged 
in good condition, the urine at this time showing no pus cells and the urine culture 
being negative. 

In this case it would appear that the course of tlie disease was decidedlj' short- 
ened and that treatment was held to a minimum of simple, safe procedures. 

Case 2. — E. H. This patient, a 16-j"ear-old secundigravida, was admitted to the 
University Hospital Apr. 12, 1937, from the Out-Patient Department in the thirtieth 
week of her pregnancj" because of pyelitis and anemia. Her past and faraity his- 
tories were noneontributoiy and her previous pregnancy' and labor had been nor- 
mal and uneventful. She was first seen in the prenatal clinic .July 14, at which 
time she seemed normal and remained so until August 1, when she developed pain 
in the left lumbar region. This pain was accentuated on urination, and at the same 
time she noticed that her urine liad become veiy cloudj'. When the urine was ex- 
amined manj' pus cells were found. Therefore she was treated on the Outside Service 
with alkaline therapj' and forced fluids. Under this regime she became comfortable 
but the urine continued to contain man.v pus cells in clumps and the blood count 
showed only 2,620,000 red blood cells and a hemoglobin of 48 per cent. Because of 
these findings .she was admitted to the ho.spital for further treatment of the pj-elitis 
as well as treatment of the anemia. At the time of admission her urine contained 
mnny pus cells. Urine culture was positive for Ji. coli, and the blood culture was 
negative. She was placed on the regime of forced fluids, urine alkalinization, and 
antianemia diet. After several daj's she showed no improvement and was given two 
transfusions on alternate days consisting of 400 c.c. of whole eitrated blood each 
time. On August 28 her red blood count had increased to 3,480,000 with a hemo- 
globin of 78 per cent; urine contained no pus cells and temperature was normal. 
At the time of discharge on August 30, she was in good condition. The urine cul- 
ture taken on that daj' showed no growth after five daj's. The patient went through 
the remainder of her pregnancj' without any further attacks and six months later 
was clinicalh’ well. 
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In this case the subsidence of tlio subjective symptoms was not accompanied by 
clinical evidences of improvement, and it was only after blood transfusions that the 
urine became negative. It may be assumed that in this case the patient was saved 
a latent or chronic type of infection. The case was unusual also in that the symp- 
toms were referable first and last to the left urinary tract alone. 

Case 3. — M. M. This patient, a 22-year-old primigravida, was admitted to the 
hospital May 10, 1937. This was her .second admission, the first having been just 
a few days before and for the same reason, that is, pyelitis complicating a preg- 
nancy of twenty-five weeks’ duration. The patient was quite uncomfortable when 
she entered the hospital, her temperature was fluctuating between 103° F. and 
subnormal, and the urine contained a fair number of pus cells with clumping. On 
admission the blood chemistry was normal, blood culture negative, but the urine 
culture positive for B. coU, She was placed on routine treatment but showed little 
or no improvement, and on May 27 she was given 300 c.c. of whole citrated blood. 
This was followed on June 1 by a second transfusion of 350 c.c. after which her 
condition immediately improved, and on June 4 she was allowed out of bed and 
on June 6 she was discharged. At full term she was readmitted to the hospital and 
delivered of a normal living child. At this time there were no signs or symptoms of 
pyelitis present. 

SUJIMARY AND CONCLUSIONS 

1. Pyelitis is a very frequent complication of pregnancy, probably 
occurring in varying degrees of severity in about 25 per cent of all 
pregnant women. 

2. The condition frequently is quite resistant to the ordinary methods 
of treatment. 

3. In many cases if the blood is examined, there is found a definite, 
and at times severe anemia associated with the pjmlitis. Tlie anemia in 
turn lessens the patient’s resistance, and a vicious cycle is thus estab- 
lished, which, unless broken, renders her recovery difficult. 

4. A rational and rather safe answer to the problem is found in blood 
transfusions of fairly small amounts and repeated at intervals until im- 
provement of both the anemia and iiyelitis occurs. 

5. Transfusions should prove to be especially valuable in those patienis 
treated •with sulfanilamide. 

6. Three illustrative cases are presented. 


Picinelli, G.: On the Therapeutic Value and the Oonservahility of Placental 

Blood, Arch, di ostet. e ginec. 2: 83, 1938. 

The author points out that the introduction of small transfusions and the in- 
creasing variety of their use stimulate new sources of blood. Mentions the use 
of cadavers’ blood as proposed by Judine. Tlie idea which simultaneously developed 
in Italy and other foreign countries of the utilization of umbilical cord blood for 
transfusion is practical. 

He demonstrates and emphasizes the higher erythropoietic value of placental blood 
when contrasted to that obtained from the pregnant woman or normal man. He 
describes the teclinic of obtaining iblood from tlie umbilical cord and for its preserva- 
tion, and finds that it may be kept from six to eight days. 


A. A. MARCnETTI 



BLOOD SUGAR CHANGES IN LABOR AND AFTER DELIVERY 

Allen Ledyard DeCajip, B.S., M.D., Fayetteville, N, C. 

(From Kensington Hospital for Women, Philadelphia, Pa.) 

I T IS a well-lmo^vn fact that hyperglj’^eemia is common after exercise 
associated with emotional stressd Rowe and Mc]\Ianns- report that 
low blood sugar levels persist “actually during labor and to vdthin a few 
minutes of deliverjL There is a marked rise in blood sugar on emptying 
the uterus. ’ ’ Our results do not agree, particularly with respect to labor 
levels. 

The original impetus for this work came from our harrowing ex- 
periences with two cases of an atypical form of shock. Shock occurred 
in each case about an hour after delivery, inanifested by a weak and 
often imperceptible pulse; a blood pressure that dropped to 30 and 40 
mm. systolic ; cold moist extremities ; but a fully conscious, comparatively 
comfortable patient, without air-hunger or any other complaint. In 
both cases hemorrhage was ruled out and supportive measures in the 
form of intravenous glucose in normal saline, and massive doses of 
suprarenin (in the second case 30 e.c. were used over a period of six 
hours) were resorted to with the result that both iiatients snapped out 
of their “shock” and eventually recovered. 

In attempting to find an explanation for their beliavior the question 
of hyperinsulinism came up. Though this could be ruled out on the basis 
of the lack of response to large quantities of glucose administered intra- 
venously, we found that the literature is notably barren on the subject 
of blood sugar during pregnancy, labor, and immediately after delivery, 
and we decided to investigate. 

After starting this work a paper by Adair and others^ entitled “Vas- 
cular Collapse in Toxemia of Pregnancy” completely explained one of 
our eases of “shock,” but left us as much in the dark as ever about the 
other. 

Our subjects were selected at random from two of our A. M. prenatal 
clinics. Blood specimens were taken at each clinic visit, at the same 
hour, approximately four hours after their respective brealcfasts. The 
average of these figures was taken as each patient’s normal. General 
average proved to be 87 mg. per 100 c.c. 

3IETHOD 

After admission to the hospital in labor, a specimen of blood was taken approxi- 
mately fifteen to thirty minutes before delivery, and another thirty to sixty minutes 
after the termination of the third stage. For a time fasting sugars were taken 
on the morning of discharge, but these proved to be so near the predetermined 
average, that this determination was dispensed with. 

From 50 patients originally selected only 25 studies are complete enough to be 
considered in this report. 

There were 6 primiparas and 19 multiparas. Twenty women delivered spon- 
taneously and outlet forceps operations were done on 5. Twelve patients received 
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only ncnilniliil gr. ivss-vij 0 liacl inorj)liinc-Kcopolinnine ntircosis nntl an inhalation 
anestlietic. Seven women reqiiircfl iieitlicr analgesia nor anesthesia. 

Of the () j)riiniparas, all hail morphine-seopolaniine narco.^is; 4 had open-drop ether 
at the end of the .second stage, one gas-oxygcn-elher, and the last gas-oxygen. 
Five of the (i were delivered with outlet forceps. Tlieir average time in labor was 
eighteen and one-lialf lioui's. 'J’he norina! blood sugar average in this group was 

87.0 mg. The average during labor was 111 mg., a rise of 2G.S per cent. The 
average in the postdelivery dolcrminations was lib mg., or a 81.4. per cent ri.se above 
average normal. 

The 19 nmltiimras Jiad no inhalation anestlictics; their average duration of 
labor was eight and one-half hours. Normal average of blood sugar levels was 
8o.G mg.; average during labor 107 mg., a 2b per cent rise. Postdelivery average 
was 119.5 mg., or a .89.8 per cent rise above average normal. 

Twelve of these 19 multiparas received pentobarbital sodium, gr. ivss-vi, and the 
other 7 women required neither analgesia nor anesthesia. In the first grouj), the 
normal sugar level averaged 84 mg., the labor average was 100.5 mg., a rise of 

19.0 per cent. 'TIic postdelivery average level was 118 mg., or 40,5 per cent above 
the normal average. 

Figures for the 7 women who hud no medication of any sort show the following; 
average duration of labor of four hours. An average normal blood sugar of 89 mg.; 
a labor average of IIG mg., up 80 per cent and a, postdelivery average of 12S mg., 
up 44.9 per cent above normal. 

Combining our figures for all the cases, we find our average normal to be 87 
mg. Labor average to be 107.G mg., up 28.7 per cent. Po.stdclivery average of 120 
mg., 88 per cent above normal. 

Table I serves to illustrate more graphically the clianges noted. 


Tabt.e I 


1 

GflOtjTS j 

DURATION 1 
OF 

AVERAGE 

NORJtAE 

DURING 

LABOR 

POSTDELWEBY 

LABOR 1 
JIB, 1 

BLOOD 

SUGAR 

BLOOD 1 
SUGAB 

% 

RISE 

BLOOD 

SUGAR 

% 

RISE 

0 Primiparas (morphine and 


87.5 

111.0 

26.S 

115 

31.4 

scopolamine) ! 

12 Multiparas (nembutal) 


S4.0 j 

1 

100.5 


118 


7 Multiparas (no analgesia) 


89.0 ' 

116.0 


128 


25 Combined 


87.0 

107.6 1 


120 



In only 3 patients, the blood sugar levels, during labor fell below predetermined 
normal figures. The drop was only 7 mg., or 8 per cent. Postdelivery figures on 
these 3 were 121 mg., or 40.7 per cent above normal. 

In 5 cases after an average rise of 36.4 per cent in blood sugar during labor, there 
was a fall from 122 to 98 mg., but this last figure was still 9.6 per cent above 
“average normal.” 

The highest postdelivery sugar recorded (lOG mg.) was by a para ii in labor 
for thirty-six hours. She delivered spontaneously a 5 pound premature baby and 
had a retained placenta. One patient had a mild post-partum hemorrhage with no 
effect on sugar figures. 

.SUMMARY 

Average prenatal fa-sting sugar level proved to be 87 mg. The average 
rise during labor was 20.6 mg. or 23.7 per cent above normal. The 
highest wa.s 151 mg. and the lowest 6S mg. These figures do not agree 
with those of Rowe and hlcBIanns- wito found no rise until after the 
second stage. In the hour after delivery tliere xvas a further rise of 
11.5 per cent above the labor average, to 120 mg., which was 38 per cent 
above normal. 
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CONCLUSIONS 

There seems to lie a fairly consistent rise in blood sugar levels during 
labor, and a further rise occurs in most cases within the hour after the 
termination of labor. Hj^perghmemic figures were obtained in several 
patients with no stigmas of diabetes and glycosuria was not seen. 

Dangerousb" low blood sugar levels were not seen either during or 
after the termination of labor. 

It may be of interest to note that neither parity, nor type of de- 
livery, nor use of analgesia or anesthesia seemed to influence the figures 
obtained. 
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NON-EFFECT OF OVARIECTOMY DURING PREGNANCY 
IN THE RHESUS MONKEY 

Carl G. Hartman, Ph.D., Baltimore, Md. 

(From the Department of Emhrxjologxj, Carnegie Institution of Washington) 

T he role of the corpus luteum in the production of progestational 
proliferation of the endometrium, that is, preparation for the nida- 
tion of the ovum, is now fully established.^"® Hoav soon after nidation, 
hoAvever, the corpus luteum remains indispensable for the maintenance 
of iiregnancy has been determined for only a few mammalian species. 
The pregnant rat, mouse or rabbit, for example, invariably aborts after 
castration, while the guinea pig, which has a long span of gestation, 
can spare its ovaries after the midperiod. In man, the matter is under 
dispute. Prom the clinical literature many cases can be cited in which 
abortion was seen to follow removal of the corpus luteum, while there 
remain positive eases in ivliieh castration did not interfere with preg- 
nancy. Indeed, estrin as well as pregnandiol glucuronidate (degenera- 
tion product of progesterone)'^ is recoverable from the urine despite 
removal of the ovaries. One may infer from this that sooner or later 
the placenta takes over certain ovarian functions. 

It is not the purpose of the present paper to discuss the clinical 
literature but only to present five experiments on the monkey for what- 
ever of value they may po.sse.ss toAvard a solution of the problem. 


CONDITIONS IN THE MONKEY 

In the monkey implantation occurs at the end of the ninth day following fertili- 
zation.ii The gestation period approximates six lunar months (average 165 days).8 
Certain events of interest to the present problem have been noted to occur soon 
after the third week. In the first place, anterior pituitary-like hormone (prolan), 
present in the urine from the seventeenth day on, disappears after the twenty-first 
day and does not reappear.o Second, about the 25th day the corpus luteum of 
pregnancy regresses somewhat and assumes a more compact structure, to in which 
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condition it remains for several months. Third, hy the end of the fourth -week, 
with the establishment of villi, the destruction by the trophoblast of proliferated 
uterine epithelium is over.n Finally, the female gradually loses all sex respon- 
siveness.12 

In view of these facts, most of all in view of the establishment of villi by the 
thirtieth day, one might expect this date to constitute a dead line, before which 
the corpus luteura is essential, after which it may be removed Tvithout disturbance 
to the implantation. This assumption finds confirmation in the last experiment 
cited below. 


PROTOCOLS 

Monkey 469. — This old multipara weighed 7,870 gm. when she arrived on Aug. 
14, 1936; 8,500 gm. later. Her menstrual cycles before conception, wliich occurred 
on Jan. 31 and Feb. 1, 1937, day 13 of cycle, were 30, 28, and 27 days in length. 
The placental sign began on February 18. Palpation from time to time showed a 
normal pregnancy in progress; the buttocks were maximally colored throughout 
pregnancy and lactation.8 

On May 5, the ninetj'-fifth day of gestation, the left ovary containing the corpus 
luteum of pregnancy was removed. Serial sections of the ovary disclosed the corpus 
luteum in a good state of preservation. 

On .Tuly 20, the one hundred sevent 3 '-tirst day of gestation, a normal male baby 
weighing 360 gm. was bom. The mother ate the placenta; her pelvic ligaments were 
relaxed as normally despite the ovariectomy. The baby nursed well until September 
20, when it was used in a crucial experiment. 

Summary: Removing one ovarj' containing the corpus luteum on the ninety-fifth 
day of gestation, leaving the other ovarj' intact, in no recognizable manner affected 
the course of pregnanej”, parturition, or lactation. 

Monkey 391. — This 0-kilo female was pregnant when she arrived on April 23, 
1935. She gave birth to a 490 gm. male baby on Juno 22, which was removed two 
daj-s later. On Oct. 17, 1930, the endometrium was excised in the hopes of finding 
a fourteen-day ovum, but fertilization had not taken place. The next bleeding 
occurred on November 19; the placental sign began on December 12. Conception 
occurred in the interval despite the contraceptive use of a small rubber sponge 
soaked in undiluted mnegar. Ovulation was estimated to have occurred on Kov. 
28, 1936, 

On Feb. 25, 1937, when the fetus was about 89 days old, the left ovary, contain- 
ing the corpus luteum of pregnanej’’, was removed. Serial sections showed the 
corpus luteum to bo in exactly the same condition as that of the preceding case 
(No. 469). On May 13 a 360 gm. male babj- was born; the gestation lasted about 
166 daj's, approximately the average for the rhesus monkey. Despite the fact that 
the mother wns not in the best of health, pregnanej' seemed perfectly normal. She 
took little interest in the baby, how'cver, which was removed the next day and 
raised on a bottle. The mother died on June 7. 

Summary: Complete castration on about the eighty-ninth day of gestation caused 
no abortion despite the poor physical condition of the mother, which delivered a 
viable baby at term. 

Monkey 457. — ^Mature female between 4,290 and 4,580 gm. in weight. After a 
twenty-five- and a twentj'-six-day cj'clc she conceived and on Feb. 7, 1937, the 
endometrium was enucleated and an eleven-day ovum recovered. The right ovary 
containing the corpus luteum was also removed. Conception occurred again on Oct. 
30 and 31, 1937, day 12 of the cycle; the placental bleeding began on November 16. 
On December 15, the forty-sixth day of gestation, the surviving ovary was removed. 
Palpation from time to time demonstrated the continuance of a normal pregnancy. 
By March 5, the one hundred twentj'-sixth day of gestation the female had become 
considerably emaciated, due to tuberculosis as the autopsy later revealed; but the 
fetus seemed alive and Ihe mother’s buttocks red as usual. During the night of 
March 13 and 14, however, the one hundred thirty-fifth day of gestation, the animal 
died after first pving birth to a dead male fetus in a good state of preservation. 
The afterbirth was also delivered. 
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The hypophysis removed at autopsy showed the usual hypertrophy of pregnancy 
(at least a fourth larger than normal). There were no changes in this case at- 
tributable to lack of pregnancy hormones due to castration, the death of the fetus 
and of the mother being clearly a consequence of disease. 

Summary: Complete castration on the forty-sixth day of gestation did not inter- 
rupt pregnancy in tliis tuberculous female which carried a baby to the one hundred 
thirty-fifth day and died immediately after delivery. 

Monkey 567. — A mature female weighing 4,710 gm. when she was received on 
Aug. 3, 1937. Conception ensued consequent upon a single mating on December 
6 and 7, days 11 and 12 of the cycle. On Jan. 11, 1938, the thirty-fifth day of 
pregnancy, the left ovary containing the corpus luteum was removed. Examinations 
on January 25 and on February 9, indicated a pregnancy going on in normal 
fasMon. On March 5 the uterus and embryo seemed normal but the sex skin several 
shades paler. On March 11 a bleeding set in and palpation disclosed a soft, musliy 
uterus. Pregnancy was clearly at an end. The animal was killed on March 14 in 
an advanced stage of pulmonary and abdominal tuberculosis. The pituitary showed 
the usual enlargement of pregnancy. The mammary acini were greatly dilated as 
in a secreting gland. Gestation had lasted but fifty-three days after ovariectomy. 

Summary: Semicastration on the thirty-fifth day of pregnancy failed to pre- 
cipitate abortion, which, however, occurred about fifty-three days later. 

Monkey 466. — A 4,430 gm. female had cycles of 29, 32, and 24 days, respectively, 
in the fall of 1936. On February 15 she furnished a 1-celled ovum and at this 
time the left ovary with fresh corpus luteum was removed. In April ovulation 
followed injection of extract of pregnant mare’s serum (Gonadogen Upjohn). On 
October 25 a thirteen-day ovum was removed by hysterotomy. On December 4 and 
5, days 12 and 13 of the menstrual cycle, she conceived again and on December 21 
the placental sign appeared. On January 4, the thirty-first day of pregnancy, the 
surviving (right) ovary was removed. On January 10 the sex skin was several 
shades paler than normal but returned to a brilliant red after a few days, in which 
condition it continued. By March the female gave evidence of pulmonary tuber- 
culosis (confirmed at autopsy), but pregnancy continued in perfectly normal fashion. 
Since a 140-day fetus was desired for a neurologic experiment and since the con- 
tinuance of pregnancy without ovaries was sufiSciently established by this time, the 
fetus was removed by cesarean section, after which the mother was killed and 
autopsied. The male fetus was normal as was also every other indicator of normal 
pregnancy: uterus, placenta, sex color, hypertrophied pituitary. 

Summary: This tuberculous monkey despite complete castration on the thirty-first 
day of gestation, carried a normal, vigorous fetus to the one hundred fortieth day, 
when it was removed by cesarean section. 

DISCUSSION 

The results of five experiments, summarized in Table I, clearly show 
that, at least after the thirty-first day of gestation, the rhesus monkey 
can dispense with the corpus luteum. This conclusion is justified even 
though the third and fourth experiments (No. 457 and 567) are throivn 

Table I. Summary of Castration Experijients 


ANIMAL 

NO. 

DAY OF 
FREGNANCY 
OPERATED 

ONE OVARY' 

OR 

BOTH REMOVED 

RESULT 


95 

One 

Normal delivery at term 


89 

Both 

Normal delivery at term 


46 

Both 

Premature delivery on 135th day; 
death of mother 

567 

35 

One 

Resorption after 88th day 

466 

1 

31 

Both 

Normal pregnancy, cesarean sec- 
tion on 140th day 
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out. Tin's seems hai-clly uecesssuy, JunvcYcr, tor botli pi-e^majicies con- 
tinued tAvo to tliree mouths after castration, tliat is, througli tlie more 
vulnerable i^eriod. The animals achieved this (as did also No. 466) 
despite general physical debility due to disease. 

Abortions are common in the monkey even udlhout surgical inter- 
ference.^ Thus, at the time the lir.st two expei-iments were under way 
the Carnegie Colony possessed two otbcj- females at about the same 
stage of pi’egnancy. These Avere left inioperated, since newboiai babies 
were de.sired. These two unoperated “controls” aboi'led, the two cas- 
trated individuals Avent to term ! 

Except in the case of 567, all females gave ample evidence of endo- 
crine sufficiency, namely in the sex skin of maximal i-edness; in a full 
and turgid uterus; in normal, groAving mammary glands; in the 
hypertrophied pituitaries; in the inaetiA'e A'aginal mucosa, and in the 
relaxation of pelvic joints. 


.SUMMARY 

A monkey castrated on the thirty-first daj' of gestation furnished 
on the ojie hundred fortieth day a A'igorous baby removed by cesarean 
section. Four additional experiments help to demonstrate the dispen- 
sability of the corpus luteum in the monkey after the first month of 
pregnancy. 
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Young, James, and Cunningham, A. J.: The Irritable Bladder of Chronic Cervi- 
citis, Lancet 2: 73, 1938. 

Tlie relation between chronic cervicitis and bladder irritability is emphasized. 
Prequency of urination of this typo is a.ssociated with noninfccted urine and a 
normal bladder. The authors believe that it is due to reflex stimulation through 
the parasympathetic nerves to the bladder. In a high proportion of cases relief is 
obtained by dilatation and cauterization of the cervix Avith the electric cautery. 
In intractable cases, injection of the pericervical nerve plexus, particularly in the 
region of the bladder base, gives immediate relief Avithout interfering Avith bladder 
function. This relief is often transient. 
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THE EELATION BETWEEN HYDATID MOLES, RELATIVE 
ISCHEMIA OF THE GRAVID UTERUS, AND THE 
PLACENTAL ORIGIN OP ECLAMPSIA^^ 

Ernest W. Page, M.D., Berkeley, Calif. 

(From the Department of Obstetrics and Gynecology, University of Southern Cal- 
ifornia and the Los Angeles County Dospital.) 

A ny working h^Tpothesis applied to the origin of the toxemia syndi’ome 
k in late pregnancy must he able to correlate in a satisfactory manner 
the knomi facts pertaining to the occurrence of eclampsia. The YTiter 
wishes to point out very brieflj^ a working hjqiothesis which has not been 
discussed before, but which would seem to deserve serious consideration. 
Attention was first directed to this theory by an inquiiy into the rela- 
tive frequency with which hypertension and albuminuria accompany 
hydatidiform moles, and for that reason the results of the analysis are 
presented below. 

Individual ease reports of eclampsia accompanying hydatid moles 
have been made from time to time^’ ^ but it has not been Imown whether 
such tumors statistically predispose to the development of tlie toxemia 
s 3 Tidrome. During a nine-j^ear period from 1928 to 1937 inclusive, 
thirtj’’ women with h^Matid moles were treated at the Los Angeles 
County Hospital. Ten of these women developed pre-eclamptic toxemia, 
as evidenced bj’- a sustained blood pressure over 140 systolic and 90 
diastolic, the presence of albumin in tlie urine and the development of 
the usual subjective s.punptoms of late toxemia. Tiiree of these ten cases 
were graded as severe pre-eclampsia, while the remainder were mild 
toxemias. 

Such facts are of greater significance wlien tlie duration of tiie preg- 
nancies is taken into consideration. The cases were arbitraril.v divided 
into early stages (less than four months’ amenorrhea, or a tumor below 
the level of the umbilicus), and late stages (from four to seven montlis’ 
amenorrhea, or a tumor above the level of the umbilicus). Of the 16 
earty cases, there were no instances of pre-eclamptic toxemia. All ten 
of the toxemias were found among the 14 hj-datid moles which were 
of four to seven months’ duration, an incidence of 71 per cent. Using 
the same criteria, it was found that among 3,850 consecutive deliveries 
at the same hospital there were 346 women (9 per cent) ivlio developed 
the toxemia s.yndrome, almost alwaj's during the last trimester. In 
this short series, therefore, the incidence of pre-eclamptic toxemia in 
women with hj-datidiform moles in the middle trimester was almost eight 
times as high as the incidence of toxemia in late pregnanc.v. 

While such facts are subject to numerous interpretations, it seems 
reasonable to assume that the more rapid growth of the ve.sieular 

"Recoived for publication, July 22. 193S. 
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placenta demands a greater blood supply than does a normal placenta 
of the same age. To revert for a moment to teleologic reasoning, if the 
placenta (which appears to be a ruthless parasitic organ existing solely 
for the maintenance and protection of the fetus, perhaps too often to the 
disregard of the maternal organism) should be unable to obtain a suf- 
ficient maternal circulation for its demands, it might be capable of in- 
creasing this supply by raising the systemic blood pressure. Since 
there are no nervous connections by which the placenta could accom- 
plish this, such a postulate necessitates the concept of a “placental 
pressor substance” capable of being produced by all chorionic tissue 
in response to a relative ischemia. Eeeent contributions^ in the field 
of experimental renal hypertension have sliown that the Iddney is able 
to effect hj^Dertension by a similar mechanism, and to the same stimulus 
of reduced blood flo^v. Since the placenta is the exeretorj’" organ of the 
fetus, it is not illogical to consider that it may also possess a similar 
secretory function. While the transference of blood from patients "with 
eclampsia to normal pregnant women"* has not demonstrated any circulat- 
ing pressor substance, the method does not give conclusive proof of its 
absence, and furthermore, the same method has yielded negative results 
in the ease of experimental hypertension® where a circulating pressor 
substance must exist. 

That the normal placenta is capable of producing pressor substances 
is indicated Idj’’ preliminary assays. The rather crude extracts which 
I have prepared by extracting acetone-desiccated powders of fresh 
placental mash with Locke’s solution for twenty-four hours were kindly 
tested by Dr. Eric Ogden on un anesthetized dogs and were found to 
possess marked pressor activity in relatively small doses. Depressor 
substances are also present in varying amounts along ^^dth many other 
substances, and considerable purification with repeated assa3^s must be 
accomplished before the chemical nature of the pre.ssor fraction is 
understood. Using the same method of extraction, Pickering and 
Prinzmetal® were able to find such pressor activity only in Iddney cortex, 
but did not make tests on placental material." There is also some evi- 
dence to indicate that the “placental pressor substance” may be capable 
of producing marked injury to capillaries. ^ 

Mail}’" of the known clinical facts regardijig eclamp.sia may be cor- 
related with such a postulate. A relative ischemia of the gravid uterus 
may, of course, result from an increased demand for blood supply, an 
actual decrease of maternal blood supply, or a failure of the developing 
uterine circulation to keep pace with the increasing demand. Multiple 
pregnanc3^ or advanced hydatid mole would pi’esumably create a greater 
demand and are known to be predisposing causes of eclampsia. The 
intrauterine death of a fetus would obviously re.sult in a decreased 
placental function, and commonly i-esults in a subsidence of the ma- 
ternal hj^pertension. 

It is well knovm that toxemias occur more often in primiparas, a 
fact which few of the present theories of eclampsia can account for. 

Is it not conceivable that a primigravid uterus is less capable of develop- 
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ing a high degree of vascularity than a uterus which has once developed 
a tremendous vascular bed in a previous pregnane}’’? If this were so, 
then an infantile tjTpe of uterus would further predispose to the develop- 
ment of a toxemia. Infantile genitalia are frequently associated with a 
constitutional type of woman presenting hypothyroid-hypopituitary- 
hjqiogonadal syndromes, an endocrine type knovm to be predisposed to 
the development of eclampsia.® 

Quite obviously, the fetal demands increase with the duration of preg- 
nancy, and similarly the incidence of toxemias increases with the dura- 
tion of pregnancy. The additional ischemia resulting from uterine 
contractions (or from overdistention as in hydramnios) may account for 
the frequent onset of eclampsia during labor. The placental infarcts so 
commonly associated with toxemias may he manifestations of this inade- 
quate maternal circulation. The rapid decrease in the frequency of 
eclampsia with each post-partum day may he similar to the rate of excre- 
tion of such a vascular toxin or to the rate of the reparative processes 
taking place in the liver, kidneys, brain, and other viscera. The exist- 
ence of a ease in which the onset of the entire toxemia sjuidrome oc- 
curred a week or more after delivery would be strong evidence against 
such a hjqiothesis, hut a proved ease of this sort is not on record. 

Based on the assumption that the more adequate collateral blood 
supply to the pelvic organs in the lower mammals may prevent them 
from developing eclampsia spontaneously, experiments are under way 
in which the blood supply to the gravid uteri of various mammals is 
artificially limited. These and similar experiments should adequately 
test the validity of the theory. It is hoped that such suggestions may 
be of assistance to other investigators interested in the pathologic 
physiolog}’’ of eclampsia. 
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The author emphasizes the difiSculties in making an exact diagnosis of hydatid 
mole before a part of the mole is expelled or removed. He therefore recommends 
the procedure of Albino, a puncture of the uterus through the abdominal wall. This 
procedure is without danger. In cases of normal pregnancy only normal liquor 
amnii will be obtained and no harm done. The pregnancy will continue. In the case 
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BARTHOLINITIS AND SKBNEITIS DUE TO TRICHOMONAS 

VAGINALIS 

Heriman a. SiiEr^ANSKi, M.A., and Saul P. Savitz, M.D., 

PlliriADELPIIIA, Pa. 

(From llic Department of Zoolofiy, University of Pennsylvania, and Philadelphia 

General Jlospiial.) 

F or many years Trichomonas vacjinnlis lias been recognized as com- 
monly occurring in vaginal discharge. IMore recently it has been ob- 
served in the male urethra and pro.state, and the possibility has been dis- 
cussed of the presence of the organism in the blood, tubes, ovarian cysts, 
and urine. ^ 

It has also been suggested that Trichomonas vaginalis is capable of 
producing urethral discharge and ))artholinitis.“ In the investigation re- 
ported here, the organism has been demonstrated in Bartholin’s and 
Skene’s glands, thus suggesting a new possibility in transmission of the 
infestation and identifying as a pathologic entity the so-called nonspecific 
or nongonorrheal bartholinitis and skeneitis. Despite tlie common belief 
that bartholinitis and skeneitis are mo.st frequently due to Neisseria in- 
fection, it has been conclusively shown in this study that the inflamma- 
tion of these glands may he due to Trichomonas vaginalis and its sym- 
biotic bacteria, witliout the presence of any of the Neisseria group. 

During previous investigations of Trichomonas vaginalis vaginitis, 
edematous vulvas were noticed in the few patients who did not re.spond 
promptly to treatment. These recurrent eases were recalled to the clinic, 
and triehomonads were isolated from the Bartholin glands. Treatment 
of these glands as described below relieved the patients of the bartholin- 
itis and subsequent insufflation of the vaginal tract controlled the 
vaginitis. These cases v/ere further studied and the following informa- 
tion was obtained. 

DIAGNO.SIS 

The diagnosis of the vaginal infe.station has been discussed both from 
the laboratory and clinical aspects by many workers. The diagnosis of 
cases in which Trichomonas vaginalis is present in the glands of Bartho- 
lin or Skene is equally simple. With the patient in the lithotomy position 
an unlubrieated speculum is inserted into the vagina. A vaginal smear, 
taken on a .sterile applicator, is diluted with several cubic centimeters of 
normal saline or modified Ringer’s solution,’ and a drop of the dilution 
is examined under the high dr.y power of the microscope for trichomonas. 
In the cases studied in this report all Avere positive for Amginal tricho- 
moniasis. The vagina and the entire external genitalia are then cleansed 
Avith an aluminum hydroxide gel and kaolin suspension, AAdiich has been 
found very efficient for this purpose. Then the Bartholin or Skene glands 
are palpated so that some of the glandular secretion is expressed. TJiis 
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secretion may either be diluted -witli several cubic centimeters of saline in 
a test tube, as is the vaginal smear, or it may be placed directly on a slide 
and there diluted witli saline. Microscopic examination is made the same 
way as for the vaginal smear. The methods of preparing stained speci- 
mens of cultures have been described previously.^ 

The clinical picture is typical and in most cases resembles gonorrheal 
liartliolinitis or skeneitis. However, some of the eases show only a slight 
swelling of the labia and are not quite as inflamed or edematous as are 
the gonorrheal cases. Patients may have itching and burning of the 
external genitalia without the parasite being present in the vaginal secre- 
tion, with the Bartholin oi‘ Skene glands the onlj'- foci of infestation. 
Itching of the external genitalia, in most cases unilateral, may be con- 
sidered suggestive of Trichomonas hartlwlinitis and sheneitis. 


TREATMENT 

The patients are prepared for treatment by cleansing the vaginal tract, cervix, 
and fomices -with the aluminum hj-droxide gel and kaolin suspension, in order to 
remove all of the mucoid material and debris. Special attention is given to the plug 
of mucus usuallj" resistantly present in the cervical canal. This plug of mucus is 
removed by means of a sterile applicator, moistened with the suspension, which is 
inserted in the os and rotated between the thumb and index finger until the plug 
is coagulated and may be removed. In cases where the plug of mucus is closely 
adherent, the removal of this plug causes slight bleeding. 

The infested glands are then treated by injection with 1 c.c. of 1 per cent aqueous 
solution of silver picrate.* As is shown in Table I, the glands in 9 patients were 

Table I* 


CASE 

duration 

OP 

DISCHARGE 

AND 

SYMPTOMS 

RECURRENCES 
VHIILE UNDER 

TREATMENT 

FOR VAGINITIS 

TRICHOJIONAS VAGINALIS 

NEISSERIA 

GON- 

ORRHEA 

NU.MBER 

OF 

TREAT- 

MENTS 

BARTHOLIN ! 

SIfENE 

VAGINA 


RIGHT 

1 

2 yr. 

3 


+ i 

- 

4 

1 

4 

2 ' 

1 vr. 

5 1 


+ 

- 

4 i 

- 

2 

i 

2% yr. 

5 


4 

4 

4 

4 

O 

4 

6 mo. 

n 

.'i 


+ 


4 

- 

2 

5 

3 yr. 

G 


+ 

- 

4 

! 

Exci.^^ed 

G 

2 yr. 

1 

+ 

- 

4 

4 

- 

2 

7 

3 JT. 

2 

- 

+ 

4 

■r 

- 

2 

8 

4 mo. 

0 

- 

4 

1 4 

4 

- 

2 

9 1 

S vr. 

3 

+ 

4 

- 

4 

- 

5 

10 

1 yr. 

2 

- 

4 

_ 

4 

- 

2 

11 1 

S mo. 

o 

+ 

+ 

- 

4 

4 

E.vcised 


*Plus and minus signs indicate that diagnosis was positive or negative in smear 
and culture. 


injected, while in 2 patients they were excised. Two injections cleared the infesta- 
tion in 7 patients. One patient required four injections and another case 5. In 
cases where the organisms were present in but one of the Bartholin glands, both 
glands were injected as a precautionarj’- measure. Injection of the glands was 
followed by the silver picrate treatment for vaginal trichomoniasis. This consists 
of an insufflation with 5 gm. of 1 per cent silver pierate-kaolin powder, followed by 
a course of 6 silver picrate suppositories to be used at home by the patient. This 
procedure is repeated one week later.a In the first 3 of the 11 patients treated the 

’Supplied througli tlie covirtesy of John Wyeth & Brother, Incorporated, Phila- 
delphia. 
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infestation of the glands was not suspected until after several recurrences of vaginal 
symptoms, when the inflamed and edematous appearance of the Bartholin glands 
suggested that site as a focus of repeated infestation of the vagina. The other pa- 
tients showing Bartholin gland symptoms were treated at the time of the initial 
vaginal treatment. 

RESULTS 

Before silver picrate treatment, the duration of the discharge and .symptoms liad 
varied from four months to eight years in the cases studied. Tlie number of recur- 
rences also varied. In some cases the number of recurrences may have been due to 
the duration of time the infestation was present (Case 5). However, in some cases 
the number of recurrences may have been due to the virulence of the strain of 
trichomonas present (Case 2). 

All of the cases were positive for Trichomonas vaginalis in tlie vaginal tract. In 
5 patients (Cases 1, 2, 3, 9, and 11) the trichomonads were found in both Bartholin 
glands; in one patient (Case G) they were found only in the left gland, while in 5 
cases (Cases 4, 5, G, 8, and 10) the parasites were found only in the right gland. 
Pour patients (Cases 3, G, 7, and 8) were found to have trichomonas present in 
Skene’s gland. Two patients (Cases 3 and 11) had in addition to Trichomonas 
vaginalis a Neisseria gonorrhea infection. 

The Bartholin glands were excised in 2 patients (Cases 5 and 11), while in 
the other 9 patients they were injected with silver picrate. Seven patients (Cases 2, 
3, 4, 6, 7, 8, and 10) were relieved of the bartholinitis with 2 injections and 1 
patient (Case 1) with 4 injections; while 1 patient (Case 9) required 5 injections. 
Injections into the Bartholin and Skene ducts were given one week apart. Each 
patient was observed for a period of four months after the last treatment, and 
at the end of that time all were found to be negative. In none of these patients 
was there observed any nephritis, dermatitis, or other untoward reaction to silver 
picrate. 

DISCUSSION 

One of the outstanding obstacles in treating trichomonas infestations 
in the vaginal tract is reinfestation, for which several explanations have 
been suggested such as : 

1. Eeinfestation from the male. 

2. Recurrence due to the organisms in the cervical plug of mucus. 

3. Infestation of the glands of Bartholin and Skene. 

4. Contaminated plumbing fixtures on which organisms will remain viable for as 
long as twenty-four hours if kept moist. 

5. Eeinfestation from the bladder or urethra. 

Silver picrate has been used in the treatment of Trichomonas vagy 
nalis‘^'^ and has been shown to be highly germicidal to this organism m 
vitro.'^ Thus its use in Trichomonas hartholinitis and skeneitis is an ex- 
tension of these former investigations. 

CONCLUSIONS 

1. Trichomonas vaginalis has been demonstrated in Bartholin and 
Skene’s glands, and is a specific factor in producing bartholinitis and 
skeneitis. 

2. The presence of Trichomonas vaginalis in these glands demonstrates 
that they act as foci of infestation. These glands, therefore, are one 
source of constant reinfestation in recurrent cases of Trichomonas vagi- 
nalis vaginitis. 
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3. Injection of tlie glands with 1 per cent solution of silver picrate has 
been found to he a satisfactory treatment for this infestation. 
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LITHOPEDION DEVELOPED PROM EXTRAUTERINE 
GESTATION IN INTRAUTERINE AND 
EXTRAUTERINE PREGNANCY 

Albert Mathieu, M.D., P.A.C.S., Portland, Ore. 

(From the Department of Gynecology, University of Oregon Medical School, and 
the Gynecologic Service, Multnomah Hospital) 

A LITHOPEDION (calcified fetus) is on rare occasions discovered 
during the performance of an abdominal operation, at necropsy, 
or by roentgenography. It may be retained in the abdominal cavity 
for a long period of time without harm to the mother or injury to sub- 
sequent pregnancies. 

There are in the literature a number of excellent papers on the pathologic changes 
of this anomaly, and there are a few exhaustive reviews of the recorded cases. In 
1933 Bland and others^ reported a case and summarized 13 others which they had 
collected from the literature. Adding these 14 cases to the 183 assembled by Masson 
and Simoni8 in 1928, they estimated the aggregate of reported lithopedions at 197. 
In a review of the literature, from the point at which Bland and others stopped to 
1937, we found 31 additional cases. These and the one herein reported bring the 
total number of recorded cases to 229. 

Of interest in our collection of 31 cases is the fact that in 22 the lithopedion 
was successfully removed. As far as we could determine, there was only one death 
following operation. This patientss was a 64-year-old negress who had carried 
a calcified eight months’ fetus as an abdominal tumor for forty years. In 3i"> 21 . 25 
of the remaining 8 patients no operation was performed; in 3 othersis, lo, 23 the 
lithopedion was not discovered until necropsy was done after death from some other 
condition ; and finally, in 2 instances24, so we had no details about the cases beyond 
the notation that the presence of a lithopedion had been determined. In 8 instances 
diagnosis was made by means of the roentgen ray. 

The ages of the patients varied from 30 yearssi to 100 years,ir and 3 
patientsi3, lo, 23 were in the late seventies. The period during which the lithopedion 
was retained varied greatly in the different cases, from four yearsi® to sixty years,!’’ 
although in the majority of the cases in this series the lithopedion was carried for 
less than twenty-five years. The development of the fetus, while not recorded in all 
cases, also showed considerable variation. 

Among the cases of more than usual interest is that reported by Umnova.^s His 
patient had a calcified mass removed from either side of the abdomen. Eoentgeno- 
grams showed that each mass contained a lithopedion, one of two or three months’ 
development and eleven years’ duration, the other of six months’ development and 
nine years’ duration. Varchavsky and Elenevskajasi reported the ease of a woman 
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wlio Wii8 openilcd upon and found to have liad a bilateral tubal preguancy witli trans- 
formation into a litliopedion on one side and into a secondary abdominal pregnancy 
carried to term on the otlier side. In one case reported by .Tonasi® ojjeration revealed 
an old ealci/icd fetus in ilia right ovary and a smaller, more recent pregnancy attached 
solely to the omentum. Timl<o=v and Figueroa Casass each reported the removal of 
a litliolvclyphopedion. 


COMBINED INTRAUTERINE AND EXTRAUTERINE PREGNANCY 


Combined intrauterine and extrauterine pregnancy (simultaneous existence of an 
intrauterine and extrauterine embryo) is almost as rare as litliopedion formation. 
IrMiile a number of reviews of the literature of this condition have been published, 
there is a slight variation in the computations of the different reports. The largest 
collection of cases was made by Neugebauervi who, according to Novak, assembled 
244 cases from the earliest records to the year 191S. Continuing from 1913 to 192G, 
Novak"2 found 32 others (30 in the original paper and two postscript cases), and 
added two he had observed. In 192S Steinsi published his eollection of 3C cases, in- 
cluding one of his own. But 17 cases he assembled were also included in Novak's 
group. Deducting the 17 cases duplicated by both Novak and Stein, and adding 
the remaining cases to those of Neugebauer, the total number of recorded cases to 
1928 was 297. Gemmell and Murray , •’*2 in a very exhaustive review, say: “Novak, 
in 192G, reviewed recent cases and stated that, with those already published, the 
total on record was then 27G. The present paper, however, while taking note of 
papers published up to the end of 1931, in fact only deals with 217 cases, 213 from 
the literature, one read at the North of England Obstetrical and Gjuiaecological 
Society, April, 1932, one reported to the Eoyal Society of Medicine, April, 1932, 
and our own two cases. Examination of the literature has made it very obvious 
that numerous cases have been included in reviews which were not really eligible, as 
for instance, twin pregnancy in a fallopian tube or simultaneous pregnancy in two 
horns of a bicornuate uterus, both embryos being later expelled per vias naturales. 
We have, therefore, limited our survey’ and statement of literature to cases in which 
we have personally’ studied the original article or an abstract of it. A group of 
22 cases, mentioned in a later paragraph, is also excluded from the total as it deals 
with intrauterine and extrauterine pregnancies which were not truly simultaneous. 


Because our study overlaps that of Gemmell and Murray, we have not 
counted cases from 1928 through 1931 included hy them. We have, 
however, added 19 cases between those years that we could not find in 
their study. Our study through 1936 has added 57 cases,* including the 
case we report. Adding these to the 217 assembled by Gemmell and 
Murray, we obtain an aggregate of 274 recorded cases to the end of 1936. 


It is interesting to note that in 24 of the cases we assembled, operation for the 
ectopic pregnancy did not interrupt the coexisting intrauterine pregnancy which in 
the majority’ of the cases terminated in normal delivery-. In 3 of these cases^Ci 41 , 4g 
the intrauterine pregnancy was carried to term in spite of tlie grave internal hemor- 
rhage which accompanied the operation for the ectopic pregnancy. In 25 instance.s, 
however, the concurrent intrauterine pregnancy ended in abortion, before laparotomy 
in 19 cases and after laparotomy’ in six. There was one set of intrauterine twins^c 
in this group. One patient^o died lialf an hour after operation for the rupture 
ectopic gestation. In 2 instancesiz. ss laparotomy’ was done for the tubal pregnancy’, 
but no mention was made concerning the termination of the coexisting intrauterine 
gestation. And in 4 cases^i, 37 , go, 64 -^ve had no information beyond the fact t la 
there was a combined intrauterine and extrauterine pregnancy. 

•Tn this review, as in that of the lithopedions, it was noted that 
rv^on^foned cases ob^iwed hy others, but did not give suflicient details or adequate 
siiich cited cases were not counted. In a few instances v hero the cro 
^®ffvonpp^’pould be checked, it was found that the cases had already been . 

fn^nrevious studies. Although we have used every available resource In our atte P 
to fSd^every case, we have probably missed some. 
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In most of the cases the tube liad already ruptured before the patient was operated 
upon.’ In a few instances-^s. •»"» oo, g 2 , ts, s 4 the associated pregnancy, either intra- 
uterine or extrauterine, was not discovered until operation was performed. Schubert^r 
reported an ovarian pregnancy combined with an intrauterine pregnancy. A roent- 
genogram of the abdominal tumor, taken six months after the spontaneous premature 
delivery of a stillborn child, revealed the extrauterine fetus which was found at 
subsequent operation to be papyraceous and of four months’ development. In one 
of his cases. Sunders reported the delivery by cesarean section of an intrauterine 
infant that lived eight hours and of an extrauterine infant that lived five minutes. 
Weintraubsc reported the vaginal delivery of a living, premature infant followed 
by the delivery of a coexisting living, deformed extrauterine child. 

LITHOPEDION FOLEO\\nNG COJIBINED PREGNANCY 

Combined intrauterine and extrauterine pregnancy in whicli the ex- 
trauterine gestation develops into a litliopedion must be extremely rare. 
In our search through the literature Ave Avere able to find only one case 
Avith sucli a sequence. It Avas reported by IlayAA'ard’^” in 1934. 

The patient in this case Avas married at 16 years of age, was divorced six years 
later, and then remained single. Her menstrual liistory was normal, and was inter- 
rupted only during jmcgnancy and lactation which began two weeks after her mar- 
riage. After the sixth week of this pregnanc.v, the patient had a sudden pain in 
the left lower quadrant accompanied by (symptoms of shock. Because of the un- 
usually large abdomen, twins were .suspected. Labor was prolonged and difficult, 
and resulted in the birth of only one child. Tlie abdomen remained large after 
delivery, and did not regain its normal contour. One month later a diagnosis of 
uterine or ovarian tumor was made, and a year later the patient was told she had a 
uterine tumor. Because she was having no discomfort, she did not have the opera- 
tion which was then advised. Twenty-six years later, when she was 43 years old, 
she Avas operated upon because of a tentative diagnosis of acute appendicitis and 
calcified fibromyomatous uterus. And it was during this operation that the litho- 
pedion Avas found. 

The case Ave Avisli to report is of the same kind. That is, Ave belicA'e 
that our case has the criteria necessary to label it a litliopedion dcA’^eloped 
from the extrauterine gestation in a combined intrauterine and extra- 
uterine pregnancy. As far as aa'c are able to determine, this is the sec- 
ond case of this type to be reported. 

CASE REPORT 

Mrs. A. A., AA-hite, aged 47, entered Multnomah Hospital, Nov. 19, 1934, com- 
plaining of painful sAA’elling of the left labia majora. Tlie important facts in lier 
past history Avere as follows: She Avas married in 1906. In 190S she became preg- 
nant for the first and only time, missing her menstrual periods in January, Febru- 
arj', March, and April of that year. One morning AA'hile lifting, she had "labor 
pains” AA'hich radiated over the entire loAA'er abdomen at fifteen-minute intervals. 
Eventually she passed a fetus Avliich she saAV and AA-hich her doctor said Avas of four 
months’ development. FolloAving the miscarriage slie had chills and fever, and had 
to remain in bed for about tAvo weeks. The doctor aaIio attended her during this 
miscarriage has since died. The patient’s mother, however, verified these facts. 

Physical examination at the time the patient entered the hospital Avas negative 
except that pehnc examination revealed an -infected Bartholin’s gland cyst in the 
left labia and a mass, AA'hich was hard and movable, in the left loAver pelvis. How- 
ever, the pelvic examination Avas unsatisfactory because of the tenderness in tlie 
region of Bartholin’s gland. The abscessed cyst Avas incised. Tavo Aveeks later, 
Avhen the wound in Bartholin’s gland had healed, another pelvic examination Avas 
made. At this examination it was found that the mass in the left loAA’er quadrant 
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was movable, extremely hard, somewhat irregular in contour, and about 8 cm. in 
diameter. It was thought to be either a calcified ovary or an osseous formation in 
a dermoid cyst. 

A roentgenogram of the pelvis (Fig. 1) showed a calcareous mass in tlie pelvis. 
The structures in this mass suggested a developed fetus, showing skull, extremities, 
and curved vertebral column with ribs. A diagnosis of lithopedion was made. 



Pig. 1.— Roentgenogram showing lithopedion in the pelvis. 



Pig. 2. — ^Lateral view of lithopedion. 
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On Dec. 7, 1934, the patient was operated upon. The abdomen was opened be- 
tween the umbilicus and the symphj'sis. After liberating the omentum, which was 
adherent deep down in the pelvis behind the uterus, a calcified fetal mass was found. 
Its superior surface was covered by the omentum, and it was held in the pelvis by 
fine, cobweblike adhesions. It was, however, movable from side to side. The ad- 
hesions were broken doum with the finger, and the lithopedion was easily delivered. 
The omentum, which was still attached to the fetal mass, was wiped off with gauze. 
Examination of the pelvis revealed a small fibroid on the anterior wall of the uterus. 
The fundus of the uterus was normal in size and position. The right ovary was 
normal. Tlie right tube was also normal except for a small nodule in the isthmus. 
The left tube could be traced plainly from the uterus for a distance of about 3 cm., 
then it ended abruptly and the distal portion, with its fimbriated end, was plainly 
visible, completely separated from its proximal attachment and adherent to the 
peritoneum in the region of the infundibulopelvic ligament. When the ectopic 
pregnancy had ruptured, there had been a complete rupture of the tube with a 
separation of the segment. Further examination of the pelvis revealed a small long 
bone of the fetus attached to the peritoneal surface of the posterior pelvic wall. 
This also was removed. The patient made an uneventful recovery. 

The lithopedion (Fig. 2) weighed 37 gm. It measured 6.5 bj' 5.75 by 3 cm. 
The biparietal diameters were 3 cm. and the occipitofrontal diameters 3.75 cm. 

SUMMARY 

1. The literature on litliopedions has been reviewed from 1932 to 1937. 
Thirty-one eases were found in this study. These added to the one 
herein reported make an aggregate of 229 reported cases to 1937. 

2. A review has also been made of the literature on combined intra- 
uterine and extrauterine pregnanc 3 ^ From 1928 through 1936, 56 cases 
were found which, with the one now being reported, bring the total num- 
ber of recorded eases to 274. 

3. There is in the literature apparently only one other case of the type 
reported here, a lithopedion developed from the extrauterine gestation 
in a combined intrauterine and extrauterine pregnancy. 

4. The lithopedion in the case reported at this time Avas discovered by 
roentgen ray. All evidence at hand tends to prove that the lithopedion 
had developed from the extrauterine gestation in a combined preg- 
nancy, and that it had remained in the abdomen for a period of twenty- 
six years. 
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TUBAL PREGNANCY WITH TUBERCULOUS SALPINGITIS 

Charles Sujdiers Stevenson, M.D., and Lawrence R. Wharton, ]\I.D. 

Baltimore, ]\Id. 

(From the Department of Gynecology of the Johns Hopkins Hospital and 

University ) 

A PERUSAL of the literature reveals that eight cases of coincidental tuberculous 
salpingitis and tubal pregnancy have been reported. In each the condition 
has been found at operation and established by histopathologic study. The pui-pose 
of this paper is to present a new case which is apparently the first proved case to 
be reported from the English-speaking world. 

In the forty-seven years the Gynecological Pathologj’ Laboratory has been in 
existence at the Johns Hopkins Hospital, we have had 402 cases of tuberculous 
salpingitis and alG of tubal pregnancj'. The case reported herein is the first in our 
laboratory to combine these two conditions. 

The great infrequency of pregnancy in genital tract tuberculosis is in part due 
to the blocking of! of the lumina of the tubes, both to ascending spermatozoa and 
descending ova. It is also due to the facts that the ova do not receive adequate 
nutrition from the diseased mucosa of the tube wliile passing down it and that the 
fertilized ova generally cannot become successfully imbedded in the diseased endo- 
metrium if and when they reach the uterine cavity alive (tuberculous endometritis 
is found in about So per cent of the cases of tuberculous salpingitis in our lab- 
oratory). Sterility, as is well known, is one of the symptoms of genital tract 
tuberculosis. A studyi of the ovaries from women dying of pulmonary tuberculosis 
has shown that a high percentage of the primordial follicles are obliterated, which 
thus accounts for some degree of the sterility. However, in some cases,2. s wliere tlie 
Ijrcsence of tuberculous endometritis lias been established by several curettements, 
the disease has later apparently cleared up and tlie women have had normal preg- 
nancies and deliveries. The iiealing of the tuberculous endometritis in these cases 
is due both to its removal by curettement and to the regular menstrual desquama- 
tion* of the areas of normal endometrium wliei'e some of tlie tuberculous portions are 
shed with it. There is no opportunity for similar healing in tubal tuberculosis. 

In tuberculous cndosalpingitis, except where the infection is A'cry extensive and 
pursues a rapid course with marked caseation, necrosis, and .slough, the lumen 
generall}' tends to remain open to some slight degree, at least in the early stages. 
Many tubes show the familiar bulging of the ampullar portion with the contracted 
but xiatcnt abdominal ostium and free fimbriae giving the so-called “potato sack” 
appearance. Even in some cases where there is extensive caseation, the ostium and 
even tlie entire lumen may remain open. The lumen obstruction, when present, is 
usually found in the cornual portion of the tube and may be manifested chiefly b.v 
a tuberculous salpingitis isthmica nodosa. With healing there is scarring and thick- 
ening of the walls of the tube. As is well known, the mucosa is the original site 
of infection in the tube when the tubercle bacilli arc blood-borne, and the .spread 
takes place from the mucosa to the muscularis and, in severe case.s, to the serosa. 
Histologically there are epithelioid tubercles with their Langhans’ giant cells in the 
mucosal stroma. Around them there is an infiltration of lymphocytes. The ad.i’acent 
columnar epithelium lining the lumen nia,y show necrosis, or more usually hyper- 
activity with hyperplasia into several layers in depth, thus simulating the so-called 
‘ ‘ squamous metaplasia. ’ ’ 

As some healing takes place the tips of the mucosal folds characteristically 
become adherent to each other and to neighboring adherent folds witli the re.sultant 
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formation of many pseudoglandulnr cpitliclium-lined spaces of various sizes and 
shapes. Thus many '‘false passages” and “blind alleys” are created. In tlic 
cases of low-grade tuberculous salpingitis the healing may apparently go on at a 
rate equal to the spread of the infection, and many sections in our laboratory sliow 
extensive scarring of the serosal mucosa with only jin occasional active tubercle. 
With several sections through one tuberculous tube widely differing degrees of tlie 
infection can bo found, indicating that the tuberculosis may be more or less patcliy 
in distribution. Thus, in a tube Avhorc there is slight tuberculosis of only low 
activity, the lumen may be open enough to allow the ascending passage of spermato- 
zoa, while the many traps in the mucosal folds arc likelj'' to catch the descending 
fertilized ovum. If the mucosa lining the “trap” is diseased or scarred, the chances 
are that implantation cannot take place and the fertilized ovum will die. How- 
ever, there is an apparent rare cliance that the ovum might be caught between two 
mucosal folds in wliich the infection, for practical purposes, lias cleared up. The 
implantation may then take place and the ovum may live and grow. The tropho- 
blast may erode and extend through the mucosa, and since no decidua of practical 
importance is usually formed in the tube, the muscularis may be rapidly invaded. 
With the development and growth of the embryo, the expanding fetal sac becomes 
centralized in the lumen and continues to grow until the tube and sac rupture 
or the fetus dies from other causes. As a general rule, the less scarring there is in 
the tube wall, the greater is its elasticity and the longer and larger the fetus may 
grow before rupture. Since there is usually more scarring in the wall following a 
tuberculous infection than following a gonococcal one, earlier rupture or abortion of 
the tubal pregnancy will probably occur when the salpingitis is tuberculous. 

***** 

The following is the clinical and pathologic report of a case of simultaneous 
tubal pregnancy and tuberculous salpingitis; 

J. H. H. (Unit 77510), aged 37, married eleven years, no pregnancies. Admitted 
to the Johns Hopkins Hospital Feb. 12, 1937. Discharged March 5, 1937. Com- 
plaint : abdominal pain ; vaginal bleeding. Family history : negative. Past history : 
the patient never had rugged health. Through childhood and adolescence she was so 
frail that her father, a physician, suspected that she had an occult form of tubercu- 
losis, although he could never demonstrate it. She was married at the age of 26, and 
never became pregnant altliough she did not use any contraceptive measures. No 
serious illnesses, but always lacked strength and endurance. A highly educated 
woman, slie has recently been working for a Ph.D. degree, but lias never been able 
to work through the whole day. She has had to rest for an hour or two every 
afternoon since adolescence. 

No significant or constant local discomforts. She has had mild attacks of cystitis 
in the last two years, due to Staphylococcus alhus and colon bacilli. Had an ap- 
pendectomy in 1921 at another hospital for chronic appendicitis, and a tonsillec- 
tomy was done in 1922. 

Menstruation began at thirteen years, usual duration four to five days, with normal 
flow, slight pain, and no interniensti’ual bleeding. The cycle has been irregular, 
her menses occurring every four to seven w^eeks. There has been frequent amenor- 
rhea for periods of two to three months. 

In this case the past history is particularly significant in that she was suspected 
of having tuberculosis in early- life, but this was not revealed until she developed a 
tubal pregnancy'. One of us (L. R. W.) observed this patient repeatedly during the 
two years preceding the operation and never suspected tuberculosis. No explanation 
could be found for the lack of resistance, the recurring cystitis, leucorrhea, amenor- 
rhea and the sterility. Repeated pelvic examinations were negative. The remark- 
able improvement in health, gain in strength and phy-sical endurance since the op- 
eration two years ago lead us to wonder whether this patient may not have had a 
latent tuberculosis of the Fallopian tubes and endometrium for many years. 

Present Illness: On Dec. 13, 1936 (two months before the operation), she began 
to have a continuous spotty vaginal bleeding. This continued up until operation 



STEVENSON AND WHARTON : TUBAL PREONANCT WITH SALPINGITIS 305 


except for a period of two weeks in January, 1937. Tiie "menstrual” bleeding 
which began December 13 was thirteen days late, but this was not unusual. It lasted 
about seven days, after which there was only a slight daily spotting. One of us 
(L. E. W.) examined the patient December 29. At this time the cervix was hard, 
the uterus small, a small myoma was discovered, and the left adnexa were found to 
be enlarged to about 4 cm. in diameter. The enlargement was attributed to a corpus 
luteum cyst, which was the diagnosis at this time. A few days after this examina- 
tion the bleeding stopped and the patient went South for a rest. There was no dis- 
charge whatever from January 8 until Januaiy 17, when the bloody spotting re- 
turned and lasted until January 23, at which time it became so definite that the 
patient thought she Avas menstruating. The flow was not as profuse as normal and 
lasted eleven days. During January the patient had felt Avell and had been free 
from pain. 

Another pelvic examination was made on Feb. 5, 1937, AA'hen the findings were 
a little more definite than on Dec. 29, 1936. The uterus was still small, hard, 
freely movable and insensitive. At the left cornu tliere Avas some irregularity and 
there was a round mass Ioav in the left fornix AA'hicli Avas thought to be a physiologic 
cyst of the left ovary. 

Seven days later, February 12, the patient Avas suddenly seized Avith general ab- 
dominal pain, most severe in the pelvic region. Vomiting developed in about an 
hour. At that time there Avas abdominal rigidity. A mass could still be felt in the 
left fornix on pelvic examination. The preoperative diagnosis Avas intra-abdominal 
hemorrhage, possibly due to a ruptured corpus luteum cyst. Temperature 99“ F., 
pulse 88, blood pressure 100/72, Avhite blood cell count 12,000, hemoglobin 90 per 
cent. Immediate operation was performed. 

Operation (Feb. 12, 1937) : supravaginal hysterectomy, bilateral salpingo- 
oophorectomy, release of adhesions. Operative diagnosis : tubal pregnancy, left, with 
tubal rupture; myomas of the uterus; follicular cysts of ovary, bilateral; pelvic and 
omental adhesions. Drains: none. 

At operation about 200 c.c. of free blood was found in the peritoneal cavity. 
Some of it Avas very fresh. The uterus contained many small myomas, the largest 
being about 3 cm. in diameter. There were many adhesions between the omentum, 
the pelvic organs, and the pelvic floor. Both Fallopian tubes were open. There 
Avas a small broAA'nish mass situated just proximal to the fimbriated extremity of 
the left tube, and fresh arterial blood was spurting from a fine vessel at a small 
ruptured point in this mass. The diagnosis of ruptured tubal pregnancy was thus 
obvious. Both ovaries contained follicular cysts and were about 3 cm. in diameter. 
The whole pelvis and all tlie pelvic viscera were injected. There was a diffuse in- 
jection of the peh’ic peritoneum AA-hich was attributed to the irritating effect of the 
blood. Tuberculous salpingitis Avas not suspected in the operating room. Because 
of the pathologic condition of all the pelvic structures supracervical hysterectomy 
and bilateral salpingo-oophorectomy were done. No difSculties were experienced dur- 
ing this procedure. 

The hospital convalescence Avas uneventful. As soon as the pathologic slides were 
seen the diagnosis of tuberculous salpingitis and endometritis was made. We then 
had the lungs examined by x-ray, and the findings were normal. 

Pathologic study (Gjm. Path. No. 44501) shoAved (Fig. 1) the uterus to be of 
normal size, shape, and consistency except for a pedunculated firm nodule 2 cm. in 
diameter on the posterior surface and a fcAv smaller generally distributed subserous 
nodules. The serosa was roughened by a few hemorrhagic adhesions. The uterine 
cavity Avas normal except that the endometrium, which averaged 2 mm. in thickness, 
had a slightly roughened and hemorrhagic surface. The right tube contained a 
small accessory ostium near the fimbriated end and Avas of average length and di- 
ameter except for a nodular appearance at several points; its serosa was slightly 
injected. On section the wall was tliickened and the lumen was small but patent 
and filled with bloody friable substance (Fig. 1, A), The right oA’ary Avas about 
normal in size, shape, and appearance. On section it contained a few small cysts, 
some old scars, and a large corpus luteum of pregnancy (Fig. 1). The left tube 
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H’iis of about normal diniensionH except tliat it was nodular at points (Fig. 1, B). 
Distally it contained a globular enlargement wliich on section consi.sted of a mass 
of solid lieniorrliagic granular .subsfa'pee witli a small gestation sac in the center 
(Fig. 1, C). Tlie sac Avail was thin and white, the sac contained some .slightly 
blood-tinged w.atery fluid and its lining was smooth and shiny. No fetus could 
be found. Tlie left ovary Avas large and contained a follicular cyst and several 
small atretic follicles. 

Alicroscopic study shoAved that the endometrium Avas thin and its stroma AA'as 
fibrous. The epithelial elements AA'ere normally present. The glands were pre-sent 
in flic usual number, AA’ere of aA’crage uniform, diameter, and the epitlielial cells 
lining tliem shoAved no secretory actiA’ity. No decidual reaction AA’as .seen. At one 
point tlie stroma contained a fcAv definite tubercles around AA’hich there Avas a rather 
dense infiltration of lymphocytes and an occasional giant cell Avith coronal nuclei 



Fig. 1. — (Gyn. Path. No. 44.501.) The entire gross specimen, as remoA'ed at opera- 
tion, A’ioAA’ed from aboA’e. Note the tortuosity, injection, and nodul.ar thickenings oi 
both tubes, with the "potato sack” appearance of tlie distal ends of the tubes. The 
sections A and B, through the tubes, shoAv the extensive scarring and thickening oi 
the AV’alls as the result of the tuberculous infection. Although distorted, the lumina 
remain open. Section C is through the pregnancy in the left tube, and sIioaa’.s t/ie 
gestation sac surrounded by old organized blood clot and the scarred and partiaiij 
necrotic tube AA’all. 


(Fig. 2). The myometrium Avas normal except for a few small myonia.«. The sero.sa 
AA’as .slightly hypei’A'aseular and thickened. The lumen in the proximal tliird of the 
left tube Ava.s ralher small and Avas surrounded by a thick layer of tissue made up of 
small cystic glands imbedded in a scarred and dense fibrous stroma (Fig. .3). The 


lumen and glands AS’ere lined Avith a single layer of columnar tubal epithelium, ex- 
cept for a feAV places AA’here it A\’as jiilcd up into 2 or 3 layers. The scarred stroma 
betAveen the matted mucosal folds contained many tubercles and Langhans’ giant 
cells (Figs. 3 and 4). The mu.scularis AA’as thin and intact. The serosa AA’as thick- 
ened scarred, liyperA’ascular, and contained a fcAv nests and germinal centers of 
lA’niphocytes. A section through the nodular .structure in the distal portion of the 
left tube shoAA’ed the AA’all to be thinned out and the serosa Avas scarred and in- 
filtrated Avith lymphocytes. The muco.^a Avas absent, being replaced by some .=carred 
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and partly necrotic solid tissue infiltrated with lymphocytes (Fig. 5). A few partly 
necrotic chorionic villi were imbedded in the wall and normal trophoblastic epithelium 
covered about half of their surface. There was some slight semblance of decidual 
reaction around a few of the villi at the more viable points. The muscularis was 
sparse and infiltrated with lymphocytes. The left ovaiy contained Graaifian follicles, 
atretic follicles, and corpora albicantia. The right tube showed tuberculosis (Fig. 6) 
similar to that in the left tube. The right ovary contained a corpus luteum of preg- 
nancy. 



Fig. 2. Pig. 3. 

Pig. 2. — (Gyn. Path. No. 44501.) High power detail of a tubercle in the endome- 
trium. _ Note also the complete absence of secretory activity and hyperplasia in the 
epithelium of the endometrial glands just above the tubercle. (X200.) 

Pig. 3. — (Gyn. Path. No. 44501.) Section through part of the left tube at a point 
about 1 cm. proximal to the site of the pregnancy. The matting together of the 
mucosal folds w’ith resultant cystlike spaces lined with tubal epithelium, the scarring 
and thickening of the mucosal stroma, and the tubercles show that the process is 
extensive and typical tuberculous salpingitis. (X80.) 



Pig. 4. — (Gyn. Path. No. 44501.) High power detail of n tubercle in the mucosa of the 
left tube. Note, as in Fig. 2, the centrally located I.anglians’ giant cell (A). (X200.) 
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The final diagnosis was: ruptured tubal pregnancy left; tuberculous salpingitis 
bilateral, tuberculous endometritis, myomas of the uterus, accessory tubal ostium 
right, follicular cysts o%’ary left, peri-oophoritis chronic, corpus luteum of pregnancy 
ovary right, and pelvic and omental adhesions. 



Fig. 5. — (Gyn. Path. No. 44501.) Section througli the ruptured pregnancy near the 
distal end of the left tube. In tlie upper right corner can be seen part of the cavity 
of the gestation sac and its wall (A). Some partly necrotic chorionic villi (B) are 
seen lying imbedded in the densely scarred and chronically inflamed granulation 
tissue which had replaced the mucosa and most of the wall of the tuberculous tube 
(O). The avascularity of this scarred area would indicate that the trophoblast was 
poorly nourished. On the left is seen the scarred, thickened, and vascular serosa (D) 
(X30,) 



Fig. 6. — (Gyn. Path. No. 44501.) Low magnifleation cross section of the left tube 
taken about 1 cm. distal to the cornual end. Despite the extensive tuberculous process 
the lumen of the tube is open. At some points the lumen is lined only with chronic 
inflammatory granulation tissue with an ulcerated surface, and it is readily seen that 
a fertilized ovum passing down the tube would certainly not be in an environmeni 
favorable and nutritive to its life and development. A section from a similar portion 
of the right tube shows an identical picture. (X20.) 

Fourteen months after operation this patient was in better health than she had 
ever experienced. For the past year she has had none of the old lassitude and 
fatigue, and no longer feels the need of afternoon rest. Although there were no 
signs of tuberculosis elsewhere, the patient was given careful instructions about 
rest, sunshine, and diet. There w'ere practically no menopausal symptoms. 
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There are a very few cases where tuberculosis and pregnancy have been found 
in the same tube and in which the diagnoses have been confirmed by pathologic 
study of the operative specimens. In going through the literature we have found 
the following cases: Acconi,5 Alexander and Moszkowicz,G Bovin (2 cases),' 
PerronijS Preericks,^ Kroner, lo and Hdppner.n Hoppner gives a very complete 
pathologic description of his case and a good general discussion of the subject. 
His patient was a 35-year-old housewife who had not menstruated for six weeks when 
first seen. She complained of severe acute lower abdominal pain and was in shock. 
A laparotomy was immediately done and the abdomen was full of blood. The left 
Pallopian tube contained a nodular structure about 2 cm. in diameter at the ampullar 
end and there was fresh bleeding from the ostium. The tube was resected and 
the patient made an uncomplicated recovery. Pathologic study showed some tliick- 
ening of the tube at the ampullar end, and the lumen was patent. Microscopic 
study showed many tubercles in the masses of adherent and scarred mucosal folds, 
and there was a small blood-filled sac in the ampullar nodule with chorionic villi 
growing into the adjacent muscularis. The actual developing embryo, at about 
the six-week stage, was found attached to the anterior wall of the sac. There was pro- 
pounced proliferation of the trophoblastic epithelium. 

In the cases of Preericks, Bovin, Hoppner, and ourselves, the pregnancy was 
within the lumen of the tube and nidation had taken place in the general vicinity 
of active tuberculous infection of the mucosa. In the cases of Acconi, Alexander 
and Moszkowicz, and Kroner, the pregnancy' Avas found at the ostium or cradled by 
the fimbriae alone. Schroder and Eau,i 2 Shober,i3 Mossa,i-* and Therkelsenis have 
described cases where there was bilateral tuberculous salpingitis, and an ectopic 
pregnancy mass was adherent between an OA'ary and the adjacent tube. In the case 
of Schroder and Eau, the pregnancy was 6 cm. in diameter and was adherent to the 
mesosalpinx of the left tube and to the surface of tlie adjacent ovary. Despite 
marked fairly fresh tuberculous salpingitis, the lumina of both tubes were patent. 
Curiously enough the right ovary contained a corpus luteum of pregnancy and the 
left ovary was small and contained no cysts. This indicates (as in the authors’ 
case) external migration of the ovum, but here it definitely was fertilized while 
en route. Microscopic study showed decidual changes in the endometrium and in 
the fimbriae of the left tube. The chorionic villi Avere found only in the serosa of 
the left mesosalpinx and tube and over part of the surface of the left ovary. 
Werhatzky reported a case^® with tuberculous salpingitis in which there was an ad- 
vanced abdominal pregnancy. Taylorir mentioned that he had found tuberculous 
salpingitis in 42 out of 86 cases of tubal pregnancy, but there were no pathologic 
studies to support this opinion. Such an occurrence is certainly contrary to the 
experience of all aa’Iio have studied either tuberculous salpingitis or tubal pregnancy. 

According to the literature, the simultaneous occurrence of tuberculosis and 
pregnancy in a Pallopian tube is a rarity indeed. In our laboratory only 1 in every 
115 cases has been tuberculous salpingitis, while 1 in every 90 cases has been tubal 
pregnancy, "^nien these two conditions themselves occur with such infrequency, the 
laws of chance would make their concurrence extremely rare. We have seen it but 
once in 46,700 cases. The chief significance of the finding of these two conditions 
simultaneously is the bearing out of the theory that mechanical obstruction to the 
descent of the fertilized ovum in the tube is the chief cause of tubal pregnancy. 

SIBIJIARY 

1. A case of simultaneous tubal pregnancy and bilateral tuberculous salpingitis is 
presented. It is the ninth in the Avorld literature, and is one in which there was 
external migration of the OAum. The clinical and pathologic aspects of the case 
are treated in detail. 

2. The great rarity of these cases is thought to be due to: (a) The obstruction 
of the lumen of the tube to any passage of spermatozoa and ova (if ovulation is 
taking place), (b) The lack of nutrition from the diseased tubal mucosa to the 
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transient fertilized ovuni (witli resultant death of the ovum) if the lumen is open, 
(c) The lack of tubal mucosa hc.allhy enough to allow .successful nidation of the 
fertilized ovum if it is trapped in the tube. 

i5. The literature dealing with the subject is reviewed. 

«**««• 
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PRIMARY lAIALIGNANT MELANOMA OF THE VULVA 
W. 0. Johnson, M.D., F.A.C.tS., Louisville, Ky. 

(From the Departments of Gynecology and Pathology, University of 
Louisville Medical School) 

P BILIARY malignant melanomas of the vulva arc very rare growths. This growth 
may occur at any age, but most frequently occurs between the ages of forty 
and fifty years, usually appears as a firm, nontender nodule in the labia, enlarges 
rapidly, metastasizes, and ulcerates early, leaving a discharging, necrotic, ulcerated 
surface. It may arise from connectir’e tissue, subcutaneous tissue, muscle of round 
ligament, fibroma, or other structures. 

The diagnosis is made before ulceration occurs by biopsy. After ulceration it 
must be differentiated from ulcerated fibroma, granuloma inguinale, lymphogranuloma 
inguinale, and carcinoma. Malignant melanoma metastasizes by blood and lymph 
channels and any or all organs may be involved early. The prognosis is more un- 
favorable than in carcinoma of the vulva. Patients rarely live over six months, 
averaging less than a year. Seven per cent cures are reported in the early cases. 
The therapy is similar to that of carcinoma of the vulva. 

The following case is presented because of the rarity of such a growth: 

S. B., Avliite, widow, 42 years of age. First admitted to Gynecological Dispensary, 
Louisville City Hospital, Nov. 27, 1935, complaining of a growth on the right 
side of vulva, nervousness, wealmess. She had been married twelve years, hus- 
band died of typhoid fever. Three children, living and well; one miscarriage (hve 
months) last pregnancy. Nine years ago, she had excision of ovarian cyst; general 
liealth other\\ise good. 

Menstrual history normal until one year ago; since then, every tliree months, and 
painful. Last period Nov. 20, 1935. In the past year has been taking antisypiubtie 
therapy, no history of other venereal disease. 

■ Present Illness. — Sept. 25, 1935, noticed a marblelike lesion on right side of 
external genitalia. This has never been red or sore. After a week’s growth, it 
broke and discharged thin, watery fluid. Since then the growth has increase 
rapidly in size. In the past week, lias had a very odorous discharge, and has ha 
enlargement and dull, heavy pains in right groin; nocturia and some dysuna. n 
past week, patient has grown quite nervous, weak, and has been unable to .? eep 
because of pain and odor. 
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Physical Examination. — Nov. 27, 1935: Well-developed and vcell-nourished woman 
of 42 years. Temperature: 99.4° F.; pulse, 86; respirations, 27. 

The abdomen showed a midline scar; no masses or tenderness. The right inguinal 
glands were the size of olives, tender, fixed and no evidence of fluctuation. Left 
inguinal glands enlarged, but not tender. 

Large, necrosing, cauliflower-like growth, size of pint milk bottle, arising from 
the right labial region, involving the upper three-fourths of right labia major and 
minor; Avas flxed, and tender to touch, quite friable with three or four areas of 
necrosis over the surface the size of a dime; bled freely to touch; some areas were 
covered with a thick, necrotic membrane. Urethra was not involved, left labia 
apparently normal. The vagina showed congestion; cervix was essentially normal; 
uterus anterior and fixed; no other abnormalities made out in the pelvis. 

Eed blood cells, 3,730,000; white, 12,000; hemoglobin, 75 per cent; Wassermann, 
negative. Urine analysis: Specific gravity, 1.009, amber, acid in reaction; albumin 
one-plus; many red blood cells and pus (probably from vaginal discharge). 

Nov, 30, 1935: Biopsy report: diagnosis, melanosarcoma. Grade IV. 

Dec. 5, 1935: Eight vulvectomy with resection of right inguinal lymph glands. 

Operative Note . — Triangular area of the skin was removed from the right groin 
going wide of the involved inguinal and femoral nodes. Dissection was carried over 
across the center portion of the mass, down including the clitoris and right half of 
the mass, and circling around the urethra and including the right half of the vulva, 
down to within one inch of the rectum. Lateral line of incision was in the folds 
of the thighs. Bleeding points were coagulated and dissection of the femoral and 
inguinal lymph nodes was started, including the fascia of the external abdominal 
wall and over the region of the vulva. Dissection around the superficial saphenous 
vein revealed it to be involved in the growth. The wall was stripped back as far 
as it could be felt, but it was not deemed advisable to manipulate the vein with the 
possibility of dislodging the material. The involved lymph nodes were removed to- 
gether with the vulva in one mass. Bleeding points were coagulated with the 
coagulating current after resection of the area. Skin edges were loosely approxi- 
mated with kaldermal stay sutures. Eetention catheter was placed in the urethra, 
and the patient returned to the ward in good condition. 

Pathological Eeport . — Through the courtesy of Dr. A. J. Miller, Dr, H. Gordon, 
and Dr, H. H. Sweets, of the Department of Pathology, the following pathologic 
reports were made: 

Biopsy specimen was a mass of tissue measuring 2.5 by 2 by 2.5 cm. There was no 
capsule. It was soft and somewhat friable. The color was gray except for bromi 
areas due to old hemorrhage. 

Sections consisted entirely of neoplastic growth (Fig. 1). The cells had round 
to oval nuclei which had sharp outlines and chromatin arranged in delicate strands 
and fine granules. In some areas the nuclei were elongated and stippled. A few 
have large nucleoli. A moderate number were in mitosis. The cytoplasm stained 
densely with eosin. A few cells were polygonal, but most of them were stellate or 
elongated, resembling somewhat the shape of smooth muscle cells; others had long, 
coarse processes. Occasional cells were Imge and some of these were multinucleated. 
There were a few small scattered areas of pigment deposit, some of which was 
evidently derived from hemoglobin, but some was questionable. tSpecial stains for 
iron revealed small, fine, granular masses of brown pigment in some of the cells. 
It was, therefore, considered as melanin. 

The cells were arranged in interlacing bundles. There was no palisading. The 
stroma was very small in amount except for a few large trabeculae. There were 
numerous small blood vessels which consisted of an endothelial lining supported 
by a very small amount of connective tissue. The parenchymal cells were sometimes 
arranged radially about the strands of stroma. 

The specimen was an elliptical piece of skin including part of the vulva and to 
which was attached an ulcerating tumor mass, subcutaneous fat, fascia, and several 
lymph nodes. The tumor measured 11 by 6 by 4 cm. and had ulcerated the sldn. 
rt was light gray in color except for localized yellow areas due to necrosis and 
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biownisli x)orlioiis where heinonhiige liad occurred. The Ipnjdi nodes were large, 
firm, and light colored as it invaded by tumor growth. 

The microscopy was identical with that of the jircvious .specimen except that there 
were a few more mitotic tigiire.s, the structure was a little more cellular, and there 
was le.ss fibrillar .substance. There was infiltration at the periphery of the growth, 
but the border was quite definite and there was .some jire.ssiire atrophy about it. 
The pigment was small in amount, but was demonstrable (Figs. 2 and 3). 

The ulceration of the .skin had resulted from invasion by the tumor. There was 
no suggestion that the squamous einthclium or that of the skin glands was the source 
of the tumor. The lymidi nodes were partly destroyed by metastatic growth. 

Dec. (), 193.‘5 : 100 r. daily x-ray treatment for twenty days : Posterior pelvis, 

1,400 r.; anterior xmlvis, 1,400 r.j total, 2,800 r. 

The jjatient made a mo.st satisfactory convale.scencc ; the wound healed well; the 
patient was discharged from the hospital on .Tan. 2, 193(5, in good condition. She 
was entirely free from pain in the groin, gained in weight and was up and about 
her work in usual health until Afay 7, 1930, when .she noticed a lump appear just 



1. — High-power photomicrograph of primary tumor. The cells have eo.sin- 
staining cytoplasm "which is elongated and continuous with that of adjacent cells, 
vci-y few small granules of melanin were found. 

under the eleventh rib, right axillary line. Examination showed subcutaneous mass 
(5 cm. in diameter at the right eleventh costal margin, with enlargement of mass in 
right inguinal region. There "were some small shotlike glands in the right axilla. 

Alay 18, 1936: X-ray films showed that the patient had extensive metastatic 
masses throughout both lung fields, and eleventh and twelfth rib.s, right, with rapidb 
growing recurrence in right groin and areas over the chest wall. 

.Tune 14, 1936: Patient died at 1:35 a.m. following convulsive seizure with 
generalized metastasis. 

Aniopuy . — The body was in a fair .state of nutrition. In the region of the rigln 
mid-axillary line at the level of the tenth rib was a tumor mass measuring 8 by -j 
cm. It was not attached to the rib or the .skin and was .slightly soft. A number o 
masses were palpable in the riglit lower quadrant and there were enlarged firm 
Ivmph glands in each groin. The wound was well healed and no tumor was found 
in the scar. 
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There Avas some displacement of the liver downward, the lower border being S 
cm. below the ribs in the midclavicular line. Each diaphragmatic dome was lowered 
slightly. Beneath the periosteum of the bodies of the seventh and eighth thoracic 
vertebrae and also beneath the periosteum of the right second, third, fourth, and 
seventh ribs, tliei-e were tumor masses 1 to 3 cm. in diameter, firmly embedded in the 
tissue and invading the bone. 

The heart weighed 250 gm. There were a few petechiae in the pericardium. 
The mitral leaflets contained two small sclerotic plaques, but they caused no 
demonstrable interference with function. 



Fig. 2. — Low-power photoinierograpli of lung metastasis. .Several alveoli contain 
masses of tumor cells which ai-e grouped to resemble epithelium. 



Fig. 3. — High-power photomicrograph of brain metastasis. The cells here have less 
cytoplasm, and are less uniform. Granules of melanin can be seen in the cytoplasm of 
several cells. 


The nuclei of the muscle cells were pyknotic and there was moderate cloudy swell- 
ing. 

The right lung weighed 3S0 gm., the left 400. There was .slight edema in the 
posterior portions. Throughout the sub.stance of each lung there were numerous 
tumor nodules, 1 cm. or so in diameter. They were yellow gray in color, soft, the 
sectioned surfaces were blotched wilh old hemorrhage. The central portions were 
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necrotic. The central part of the left lower lobe was soft, greenish in color, and 
smelled putrid. Partial obstruction of the bronchus, by a large neoplastic lymph node 
at the hilus, had evidently contributed to the gangrene. Most of the hilus nodes 
were enlarged by tumor growth so that they measured from 1 to 3 cm. in longest 
diameter. 

Sections of the lung revealed microscopic abscesses evidently contributed to by 
pressure from the tumor nodules. The tumor nodules were rich in parenchyma 
cells which, at the periiihcry of the growths, wmro growing in the lumina of the 
air sacs with no new stroma at all. The cells were elongated, had a moderate amount 
of eosin-staining cytoplasm with a very few stubby processes. They were in compact 
masses with imperfect palisading. Occasionally there were layers of columnar cells 
arranged like epithelium. Mitotic figures were in moderate numbers. Small masses 
of brown pigment (melanin) were frequently seen in the cytoplasm. There were a 
few tumor giant cells. In the center of the nodules the lung was destroyed and a 
small amount of new stroma had developed. 

The liver weighed 1,950 gm. The organ was strewn with tumor nodules varying 
from those barely visible to otliers 1.5 cm. in diameter. Tliey were under some 
pressure. The liver substance was light colored, soft and was moderately mottled 
from chronic passive congestion. 

Sections revealed neoplastic structure identical with that in the lung except there 
was more stroma, giant cells were more numerous, and melanin was abundant. 
There was some pressure atrophy about the growths. There was slight damage from 
passive congestion. 

The spleen weighed 400 gm. The substance was soft. Throughout the tissue 
15 tumor masses 1 to 4 cm. in diameter were found, 4 of these were present in the 
capsule. 

The structure of those nodules was identical with those elsewhere. 

The kidneys weighed 180 gm. each. In the cortical substance of each organ 
there were several tumor masses, each of wdrich was a few millimeters in diameter. 
In the upper polo of the right one a tumor 1 cm. in diameter was found. 

Sections showed the tumor to be the same structure with a small amount of 
melanin. The tubule cells were moderately damaged by cloudy swelling. 

The left adrenal w'as normal in size, but its sectioned surface showed it to be 
partly replaced by a tumor tissue. The right one was enlarged by a tumor mass 
5 cm. in diameter which evidently began in the medulla and expanded the adrenal 
so that the gland tissue formed a capsule. 

This tumor was identical with the others. Melanin was abundant. 

The lymph .nodes of the abdomen were enlarged moderately, especially those 
in the region of the pancreas and the sentinel node of the gall bladder. 

Sections showed these to be badly damaged, some to be completely replaced 
by tumor growth. Here the tumor cells were arranged about the blood vessels. 
Pigment was present. 

The gastrointestinal tract and pancreas contained no tumor tissue. The 
appendix had been removed surgically. 

The uterus was small. In the wall of the body was a hard, spherical, encap- 
sulated tumor mass 5 mm. in diameter, evidently difi!erent from the other tumors 
found. 

Sections of this tumor showed it to be made up of interwoven bundles of 
smooth muscle fibers identical with those of the uterine muscle. There were also 
numerous glands lined by tall columnar epithelium and supported by stroma 
similar to that of the endometrium. The structure was that of an adenomyoma. 

The right uterine tube and ovary were absent evidently from surgical pro- 
cedure. The left tube and ovary, the bladder, and pancreas appeared normal. 

The thyroid gland showed no changes grossly, but sections revealed several 
tumor thrombi in large veins and capillaries. The cells were the same type as 
those in other tumor nodules, but were pyknotic. There was no stroma. It ap- 
peared that the masses in the veins were extensions from those in capillaries, 
though the gland was not invaded. 
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In tlie skull at the vertex there Tvas an irregiilar opening about 8 mm. in 
diameter. Just beneath this was a tumor mass 2 cm. in diameter. The defect 
was the result of tumor growth beginning beneath the dura and invading the bone. 
In the left parietal region was a second extradural tumor 1.5 cm. in diameter, 
but the inner table of the skull was only roughened. 

The convolutions of the brain were moderately flattened from pressure. In the 
leptomeninges were numerous dark spots resembling old hemorrhage. Coronal 
sections revealed numerous tumor masses in the cortex, white matter, in the pons 
and cerebellum. These varied in size from those barely visible to 8 mm. in the 
pons and 2 cm. in the cerebellum. The tumor was soft, gray, friable tissue into 
which some hemorrhage had occurred. 

Sections revealed the same structure here as elsewhere, except the cells resembled 
epithelium more, and melanotic pigment was very abundant. There was no new 
stroma. A number of blood vessels had extensions of tumor gi’owth about them in the 
perivascular lymph spaces. There was much hemorrhage in and about some of the 
growths. 

.SUMMARY 

The primary illness consists of a malignant melanoma arising in the skin of the 
right labia majus, extending into the subcutaneous tissues, to the skin of the pubic 
region and vulva, and metastasizing to the regional lymph nodes, lymph nodes of the 
abdomen and chest, liver, spleen, adrenals, kidneys, lungs, brain, and skeleton. 

The derivation is, by reasoning and not by demonstration, from the chromato- 
phores of the skin. The immediate cause of death is pulmonary infection consisting 
of small multiple abscesses near metastatic tumor growths and gangrene of the 
left lower lobe contributed to by partial obstruction of the bronchus by a large 
neoplastic lymph node at the hilus. 
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Marcel, J. E.: Gonococcus Vulvovaginitis in Young Girls and Its Treatment, 
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Marcel is of the opinion that gonorrheal vulvovaginitis in young girls is more than 
a vulvovaginitis because it involves the ureters, the cervix and sometimes also the 
rectum. The disease is not rare. It has a definite social importance because it may 
interfere with the future genital life of the child. 

Local therapy requires a long time, it is difficult and has many failures. Estrin 
therapy has not yet become popular in France in spite of its successes, especially 
in the acute cases. 


J. P. Greenhill 



PRIMARY LYMPHANGIOMA OF THE FALLOPIAN TUBE 
S. Sanes, M.D., AND Robert Warner, A.B., Bupealo, N. Y. 

(From the Fathological Laboratories of the Buffalo General Hospital and the 
University of Buffalo Medical School) 

P RTMARy lympliiingioma of the Fallopian tube is a rare neoplasm. Complete 
review of the literature discloses 17 cases reported to date.’-i'* Of these, only 3 
are found in American .Tournals,^*> » Moreover, of practical importance is the 
liistologic interpretation of certain tumors, classified as lymphangioma, in regard to 
potential malignancy. We, therefore, wish to present the pathologic findings in an 
additional case of primary lymphangioma of the Fallopian tube. 

Clmical History. — Af. T., a white, married woman, 5i5 years of age, was admitted to 
the Buffalo General Hospital July 8, 1937 in the service of Dr. Ralph Upson com- 
plaining of "a tumor in the abdomen” for one and one-half years. With appearance 
of the tumor, the patient experienced a heavy sensation in the lower abdomen. There 
had never been definite pain. Frequency of urination and nocturia were present. 
In the past year the patient had lost 12 pounds in weight. 

Except for a normal delivery in 1911, the obstetric historj' included no other 
pregnancies, 

Atenstruation began when the patient was fourteen years of age. Periods were 
regular, every twenty-eight days and four or five days in duration. After the 
abdominal tumor was noticed, periods became irregular. Tliero was menorrhagia and 
metrorrhagia. Tlio last menstrual period occurred June 25, 1937. The mother of 
the patient died of a growth in the abdomen. 

Physical Examination. — Temperature, pulse, and respiratory rates were normal. 
The patient was a \vell-developed, white woman, apparently in good health. Lungs 
were clear and resonant. Heart rate was regular; no murmurs were heard. Abdomen 
showed no sears. In the lower half, there was distinct bulging. Here palpation 
revealed a large mass, which was irregular, hard, and movable. 

Laboratory Jl^ork. — Urinalysis, serologic and blood chemistry examinations dis- 
closed no relevant findings. 

The clinical impression was fibroid uterus. 

Operative Jleport (Dr. Ralph Upson, July 9, 1937). — ^Low midline incision. A 
large, grapefruit-sized fibroid uterus rvas found. One fibroid on the posterior 
surface, which extended deeply into the pelvis, was adherent to the rectum and had 
to be dissected therefrom. The left tube and ovary were also bound by adhesions. 
Hysterectomy with left salpingo-oophorcctomy was made. The right tube and ovary 
were apparently normal. 

Postoperative Course . — Following operation, the patient developed purulent drain- 
age from the abdominal wound, which gradually subsided. Patient was discliarged 
from hospital Aug. 2, 1937. 

Gross Description of Surgical Specimens . — Corpus uteri with attached left tube 
and ovary was received. The corpus was myomatous. It weighed 850 gm. aw 
measured 19 by 13 by S cm. The gross structure was distorted by multiple fibroi s. 
The 3 largest were intramural and measured 4, G, and 7 cm. in diameter. In the 
fundus was a walnut-sized fibroid. Several smaller submucous and intramural fibroi s 
were scattered throughout. The endometrium was not hyperplastic; it measure 
0.2 cm. in thichness. 

The ovary' measured 4 by 3 by 1 cm. It contained a corpus luteum with central 
hemorrhage and a corpus hemorrhagicum, 

Tho Fallopian tube was 11 cm. long. The fimbriated end was patent. At a point 
8 cm. from uterine attachment, there was observed in the upper wall an apparently 
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circumscribed nodule 3 .1 cm. in diameter. The overlying peritoneum "was stretched, 
smooth, and glistening. The nodule was solid and cut with moderate consistency. 
On section the nodule bulged outward. The color was whitish. The cut surface had 
a peculiar “papillary” or pitted character. The lumen of the tube at the site of the 
nodule was raarkedlj* compressed. In the I'cmainder, tJie wall of the tube was not 
thickened; the lumen contained no exudate. 

Histologic Description of Surgical Specimens . — Microscopic examination of uterus 
and ovary confirmed the gross finding’s. Fibroids were tj-pical leiomyomas. 

The nodule in the left Fallopian tube was fixed in 10 per cent formaldehyde and 
imbedded in paraffin. Sections Avere cut at a and 7 micra. Hematoxylin-eosin, Van 
Gieson, iSIallory anilin blue-acid fuchsin, Weigert elastic, mucicarmine, and thionine 
blue staining and modified Bielschowsky silver impregnation methods were carried 
out. 



Fiff. 1. — Gross appearance of lymphangioma of Fallopian tube. 

On microscopic examination, the nodule, noted gi’ossly, was situated in the wall of 
the tube betAveen tunica propria, muscularis and subserosa. The muscle layer Avas 
practically completely replaced; only at the outer parts of the nodule could a few 
muscle fibers and bundles be seen. Though, AA'ith low poAver, the nodule appeared 
someAvhat circumscribed, it Avas not encapsulated. Its borders merged actively 
into surrotmding tissue of tube. 

In general, the histologic picture of the nodule itself was that of a meshwork 
of channels or spaces ranging from capillary to cavernous in size Avith moderate 
stroma. The large spaces Avere distributed chiefly in the central portion. The 
representative lining of spaces consisted of single flat endothelial cells. For the most 
part the nuclei Avere slightlj^ plump, OA'al with their chromatin material arranged 
in fine dots. Some nuclei AA'ere thin and hj’perchromatic. There As^ere no prominent 
nucleoli. In certain spaces the lining in addition to typical endothelial elements 
possessed cuboidal and polyhedral cells. Their cytoplasm stained lightly and Avas 
fairly abundant. Nuclei AA’ere moderately large and oval. Cell outlines Avere not 
distinct. Free margins Avere not sharp but feathery; cj^oplasmic festoons of 
syncytial nature projected into lumens. True cilia were not seen. In many spaces 
the lining Avas composed entirely of tall (cuboid-cylindrical-polyhedral) cells such as 
just described. Not infrequently these cells ajjpeared stratified. They also exliibited 
budding proliferation into lumen. Fcav lumens Avere nearly filled with desquamated 
and proliferating cells. The rather frequent presence of endothelial giant cells in 
the lining was also noted. Lining cells also shoAved atypical nuclei. 

The lumens Avere for most part free. Or they contained a tliin slightly acidophile 
fluid and cells with round or indented nuclei. Fare eosinophile cell was seen. In 
many lumens cells corresponding to desquamated endothelial cells were observed. 
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Mucus stains (controlled by sections from normal appendix, under same fixation) 
Avero completely negative for mucus both in cells and in lumens. 

The stroma in certain areas was edematous. In other parts it was dense and 
cellular. The cells Avere not fibrocytes, but AA'ere elements concerned Avith the tumor 
itself. The appearance of the stroma imitated the structure seen in angioblastic 
and reticulo-endothelial neoplasms. The cytoplasmic outlines of the cells referred to 
could not be distinctly made out. The cells Avero moderately large and oval and 
polyhedral in shape. They could be recognized by large, oval faintly staining nuclei. 
Syncytial processes Avith reticular connections between cells Avere evident. Cells were 
also arranged in solid masses and cords. Canalization Avas sometimes taking place. 



C. D. 

F1&. 2. — A, Spaces lined by endothelial cells with round cells and desquamat^ 
endothelial cells in lumens. Endothelial giant ceils are shown. (High power.) 
Spaces show tall and large cells with huge dark, and multiple nuclei. (High Power.; 
C, Tumor growing into mucosa, showing lymphatic space contrasted with 2 
(High power.) D, More cellular part of stroma with capillary formation. (Hlgu 
power. ) 

Cytoplasm of cells in stroma exliibited rare vacuolation. The number of collagen 
fibers in the stroma was small. Most of the fibers Avere reticular and elastic in nature. 
The reticulum fibers did not surround spaces as a definite basement membrane but 
encircled them, and continued as reticulum fibers of the stroma, running between 
cells. Scattered in stroma were round cells, eosinopliiles and neutrophiles. In one 
area of the nodule there was focal infiltration, in addition, of plasma cells and 
hemosiderosis. The stroma possessed small arteries and thin-walled blood capillaries 
of its OAvn. 

The mucosa overljdng the tumor Avas stretched. Epithelial cells were columnar, 
cuboidal, and flat. Villi Avere preserved only in a few places. Tunica propria of 
these showed a feiv round cells; beneath the stretched mucosa there Avas infiltration 
of round cells, and neutrophiles, edema and recent hemorrhages. Few glands extendc 
into tunica propria. The distinction between tumor spaces and glands Avas not 
difficult. 

In outer part of tumor were focal collections of round cells in a network of 
reticulum. The growth, as previously described, invaded both mucosa, subserosa, 
and adjacent muscle fibers. No calcification was observed. 
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The histologic diagnosis was lymphangioma with distinct endothelial proliferation. 
Because of this proliferation, together with replacement of muscle fibers and in- 
vasion into mucosa and subserosa, it was felt that the tumor had to be considered 
malignant from an histologic aspect. 


COJniENT 

We feel that the lesion of the Fallopian tube which we describe is justifiably 
diagnosed as lymphangioma for various reasons. Grossly, it forms a definite, more 
or less circumscribed nodule within the wall of the tube. Microscopically the 
fundamental structure is one of small and medium-sized spaces which are lined by 
flat endothelial cells, and which contain no erythrocytes, but for the most part mono- 
nuclear cells, and thin fluid. Endothelial giant cells are seen. The stroma possesses 
a cellular architecture seen in angioblastic tumors. Its fibrillar element is composed 
chiefly of reticular and elastic tissue. Collagen fibers are sparsely distributed. The 
reticulum which surrounds spaces does not form a strictly defined basement mem- 
brane, but blends continuously with reticulum in stroma. Interstitial round cell 
infiltration is present j finally, follicular collections of round cells with reticular net- 
work appear in peripheral zone of the nodule. 

Of practical interest, from the standpoint of histologic diagnosis, is the presence 
of cells in the lining of a good number of spaces which are much taller than flat endo- 
thelial cells. Though at first glance such a feature might lead one to search for an 
epithelial character in the neoplasm, we believe that this microscopic finding may 
be honestly reconciled with the diagnosis of lymphangioma. For, on close examina- 
tion, "tall” cells are discovered only in a portion of spaces, or along with flat 
cells in the lining of a single space. The minute structure of these cells and their 
relation to exfoliated cells in lumens, to the stroma, and to glands of mucosa do not 
support an epithelial origin. With controlled staining methods mucus could not 
be demonstrated within lining cells or in lumens. In addition, histologists accept the 
view that endothelial cells harbor the biologic propensity to assume varying grada- 
tions of tall forms. Such conversion manifests itself in inflammatory and neoplastic 
processes in endothelium of lymph and blood channels. Cuboidal and cylindrical 
cells have been described in previous cases of lymphangioma of the Fallopian tube, 
notably, those of Holme, i Dienst,^ Kermauner,3 Franz,^ Dietrich,^ Sehiffman,i 2 
Nicod,i3 and Szathmary .14 

Of further practical interest, not only from the point of view of histologic diag- 
nosis but also from the basis of prognosis, are certain microscopic evidences of 
endothelial proliferation, besides change in height of lining cells, e.g., stratification 
and desquamation of lining cells, atypical nuclei, giant cells, and blastoma-like 
stroma with solid nests and cords, apparently undergoing canalization. 

Although any of these may be seen some time in simple, mature lymphangiomas, 
they must be interpreted, when found to an appreciable extent, as speaking for an 
embryonal, actively proliferating tendency. As a matter of fact, Kermauner 
wondered whether the degree of endothelial proliferation, which he considered was 
especially marked in his case, and in the two instances reported before him did not 
warrant placing so-called lymphangioma of the Fallopian tube in the category of 
endothelioma. Since Kermauner ’s paper, however, out of 10 cases3-'^> 12 with 
adequate liistologic descriptions have shown rare or no signs of endothelial prolifera- 
tion. Indeed, review of the literature reveals that lymphangioma of the Fallopian 
tube can be classified into two histologic groups: (1) lymphangioma with rare or no 
endothelial proliferation (2) lymphangioma with slight to distinct endothelial 
proliferation (lymphangio-endothelioma?) . 

That the discussion of the foregoing paragraph involves something more than a 
hair-splitting distinction is borne out by two statements. In every case of lym- 
phangioma of the Fallopian tube reported in the literature, which showed rare or no 
endothelial proliferation (despite destruction of tubal tissue and lack of encapsula- 
tion), the neoplasm was considered innocent. In certain cases,i-^> n on the other 
hand, with acknowledged endothelial proliferation this finding along with that of 
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replacement or destruction of normal tissue of the tube and ivith that of mergence 
or invasion into surrounding issue was taken as histologic gi'ound for expression 
of an opinion of “malignancy.” Now what meaning shall be placed on such 
histologic evaluation in regard to the practical problem of clinical prognosis? In 
answer to this question, we must note that the cases definitely appraised as histo- 
logically malignant possessed certain features grossly which bespoke a localized 
lesion. The tumor was small. It Avas discoA’cred only as an incidental finding in 
women operated upon for other causes. The peritoneum overhung the tumor was 
not perforated. Metastascs were not found. Whether patients, subsequent to ex- 
tirpation of these small lymphangiomas, followed the course of a benign tumor, as 
suggested by the gross findings, or of a malignant blastoma, as adjudicated by 
microscopic examination, cannot be determined because of the total lack of follow-up 
reports in the literature. In Aschheim’s third case where besides showing destruction 
of muscularis and mucosa, the lymphangioma approximated a child’s head in size, 
gave symptoms and physical signs, and evoked a gross impression of malignant 
tumor, the patient w’as entirely Avell one year after excision. Kermauner’s sus- 
picion, hoAvever, that perhaps some cases labeled carcinoma of the Fallopian tube” 
might actually bo endotheliomas has to be mentioned. In view of the facts, then, 
that only a few cases of lymphangioma of the Fallopian tube Avith acknowledged 
endothelial proliferation have been recorded, and that information relative to post- 
operative course in these cases is lacking, the problem of correlating histologic 
findings Avith clinical prognosis must be left open. One can yet speculate, as ap- 
parently Schitlmanis and Szathmai'yi^ did, Avhether the tumor under discussion may 
not be of a typo AA'hich calls forth an histologic opinion of malignancy but Avliich, 
at least, in the stage thus far seen, and AA-ith regard to metastascs, acts biologically 
in a benign manner. 

On the other hand, Nicodic precludes the necessity of a consideration, such as out- 
lined in the preceding paragraph, by classifjdng recorded cases of so-called lym- 
phangioma of the Fallopian tube so that neoplasms Avith endothelial proliferation are 
separated from simple lymphangiomas and designated “ reticulomes ” or “reticulo- 
endotheliomas. ” For Nicod,i3 these tumors comprise a distinct pathologic entity. 
Originating in mesenchyme Avith angio- and Ijunphoblastic potentialities, they occur 
in the Fallopian tube and in the male genital organs, and run a silent, benign 
course. 

In the seventeen recorded cases of primary lymphangioma of the Fallopian tube, 
the race aa’us apparently^ ahvay’s white. Wliere information Avas given, the ages ranged 
from .30 to 86 ymars. Six patients AA'ere more than 50 years old.^. s, ) 0 , 12 , i3. 
The tumor occurred in nulliparas'*. as A\’ell as in multiparas.c. n In 14 eases, 
it Avas discoA'ered incidentally at operation for peMc lesions which produced symp- 
tom.s, e.g., leiomyoma of uterus, 1 . 2 , 3, 5, o, 11, 14 carcinoma of ovaryic and uterus,'* 
fibroma of ovarys, 9 and retroflexed uterus ;z, s in 2 cases, 10 , is at autopsy, in patients 
who died from cardiac decompensation. On one occasion^ the lymphangioma reached 
a size large enough to call for surgical therapy. The isthmic, middle and ampullary' 
parts of either tube AA-ere fairly equally inA-olved. The pathologic findings in our 
case can serve to illustrate the average gross and histologic description from the 
literature. In 2 cases3 , 13 calcification aa'us noted microscopically'. 

Theories concerning the etiology and pathogenesis of primary lymphangioma of 
the Fallopian tube are purposely omitted from our paper. In regard to them refer- 
ence can be made to the reports of Silvaie and Nicod.’^^ 

sujnrARY 

The literature on primary lymphangioma of the Fallopian tube, Avhich includes 17 
cases, is reA-iewed. The pathologic findings in an additional specimen, found acci- 
dentally in the left salpinx of a 55-year-old AA-hite, married Avoman operated upon 
for a fibroid uterus, are described. Attention is draAvn to the histologic classification.s 
of lymphangioma of the Fallopian tube on the basis of descriptions of the recorded 
cases. The importance of correlating these classifications Avith pathologic and clinical 
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data in future cases from the points of view of histogenesis and biologic behavior 
of the neoplasms under discussion is implied. 

We are indebted to Dr. Tlalph Upson for permission to transcribe the clinical record. 
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PRIjMARY GARCINOi\IA OF THE FALLOPIAN TUBE 
D. Nelson Henderson, M.B., Toronto, Ont. 

(From the Department of Ohstctrics and Gynecology, University of Toronto) 

T he first authentic case of primary carcinoma of the Fallopian tube was described 
in 1888 by Orthinann.i It is a rare disease, only 3 cases occurring in 30,000 
gynecologic admissions in the Bellevue Hospital in New York. 2 Charache^ in 1936 
reviewed the literature from 1888 to 1935 and discovered only 323 cases. It is there- 
fore of more than usual interest that we encountered on the Public Ward Service 
of the Toronto General Hospital 2 cases within a period of fourteen months. 

Case 1. — Primary bilateral carcinoma of Fallopian tubes. The patient, Mrs. T., 
57 years of age, was admitted to the Toronto General Hospital in September, 1933. 
Her chief complaints were irregular slight vaginal bleeding of four months’ dura- 
tion. The menopause had occurred seven years previously. She had had one full- 
term pregnancy thirty-two years ago, followed by pain in lower abdomen which 
gradually disappeared in the ensuing years. There were no further pregnancies. 
The patient’s mother died from carcinoma of the breast. 

Phj’sical examination revealed a healthy-appearing white female looking much 
younger than her stated age. Abdominal examination was negative except for slight 
lower abdominal tenderness on deep palpation. Pelvic examination revealed atrophic 
external genitalia. The cervix was slightly eroded and a small polypus protruded from 
the external os. The body of the uterus was slightly irregular in shape. A cystic 
mass the size of an orange was palpated in the right fornix. No mass was felt 
in the left fornix. 

A preoperative diagnosis of cer%’ical polypus and ovarian cyst was made and a 
provisional diagnosis of carcinoma of the endometrium. At operation the cervical 
polj’pus was removed, the cervix dilated, and the uterine cavity curetted. Small 
thin fragments of endometrium were obtained. The cervix was cauterized. The 
abdomen was opened and the uteius found to contain small myomas. Both tubes 
were closed, retort-shaped and adherent to the ovaries. The right ovary was replaced 
by a cyst the size of an orange. Bilateral salpingo-oophorectomy and supravaginal 
hysterectomy were performed. The patient made an uneventful recovery and left 
the hospital apparently well in seventeen days. 

Pathologic Report. — Specimen: Uterus, tubes, ovaries, polypus. 

Gross Description; A small uterus 4 cm. in length with atrophic wall in which 
three small myomas were present, the largest measuring 1.5 cm. in diameter. One 
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was calcified. The left tube was thin-walled with lumen dilated to a diameter of 
1.5 cm. and was filled with a grayish colored, papillarj' friable growth attached to 
tubal wall throughout its whole extent except in the isthmic portion. The fimbri- 
ated end of the tube was closed. The right tubal lumen was dilated to a diameter 
of 3 cm. and was filled with a similar growth. The right tube was adherent to the 
ovary and the fimbriated end was closed. The ovary was replaced by a cyst G cm. 
in diameter, filled with clear fluid, and lined by a smooth glistening lining, left 
ovary was atrophied. 














HENDERSON: CARCINOMA OP FALLOPIAN TUBE 


323 


Microscopic Beport . — The uterine muscle bundles and endometrium were atrophic. 
The myomas presented the usual microscopic picture. The polypus had a fibrous 
tissue stroma studded udth multiple gland spaces lined by typical endocervical 
epithelium. 

Both tubes showed lumen dilated by a papillary overgrowth of tubal mucosa, the 
papillas of which in many areas had fused together, giving a lacelike pattern to 
the growth (Fig. 1). Cells in some areas closely resembled tubal epithelium while 
in others they were round and oval and were growing in solid masses and in a 
pseudogland-like manner (Figs. 2 and 3). Invasion of the thin wall of the tube. 


Fig. 3. — Case 1. High power micropliotograph of Fig. 2, showing variation in size of 
cells, complete loss of polarity and mitotic figures. 




Fig. 4. — Case 1. High power microphotograph of secondary carcinoma of cervix. 
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by slender cords of malignant cells, liad occurred. Throughout the central portion 
of the tumor multiple small areas of calcification \Yere present. Mitotic figures wore 
numerous and supporting stroma was vei’y scant. 

The cyst of the right ovary Avas lined by a single row of low cuboidal cells. The 
left ovary was atrophic. 

Diagnosis . — Primary bilateral carcinoma of Pallopian tubes, myomas of uterus, 
cervical pol^-pus, simple serous cyst of ovary (right). 




Fig’. 6. — Case 2. Verj' low power micropliotograph, .showing treelike pattern of 

tumor growth. 

Patient did not return for observation as instructed until July, 1935, at which 
time .she complained of loss of strength, and slight vaginal bleeding of seven 
months’ duration. Examination revealed a large firm cervix, freely movable with 
a normal appearing vaginal aspect. The patient was examined under anesthesia. 
The pelvis was free from evident tumor ma.s.se.s, but on dilatation of the cervical os, 
the cervix was found almost completely replaced by tumor growth (Fig. 4) which had 
left an intact vaginal surface covered bj’ normal appearing mucosa. Eadium was 
inserted into the cervical canal and a dose of 4,000 mg. liours was given, followed 
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by a series of liigii voltage x-ray exposures to the pelvis. The patient remained well 
until March, 1937, when she began to lose weight and strength. In May she de- 
veloped a persistent dry cough and x-rays of chest showed widespread secondary 
tumor. The patient died Sept. 7, 1937, four years after her original operation. 



Fig. 7 . — Case 2. Low power micropiiotograph, .showing inva.sion of tuhal wall close to 

serosa by malignant cells. 



Fig. S. — Case 2. High power microphotograpli of invasion of wall of tube as shown in 
Fig. 7. Some cells appear to be in lymphatic spaces. 

Case 2. — ^Patient, aged 57 years, was admitted to the Toronto General Ho.=pital 
in November, 1934. Her chief complaints were slight continuous vaginal bleeding 
and discharge for five weehs, general weakness for three months. Menopause had 
occurred ten years previously. Patient was married at .37 years of age and had 
never been pregnant. 
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Examination revealed a heallliy-appearing female not acutely ill. Abdominal ex- 
amination ^-as negative. Pelvic examination revealed a nulliparous vaginal outlet 
and healthy small cervix. There was slight blood-stained discharge coming from 
cervical os. Uterus was enlarged, irregular, and freely movable. In the right 
fornix a soft tumor mass the size of a tangerine orange was palpable. It was not 
tender. 

A preoperative diagnosis of ovarian neoplasm was made. Patient was examinee] 
under anesthesia and curettage revealed no e\’idence of carcinoma of the endometrium. 
The abdomen was opened and both tubes were found to be enlarged, closed, and 
retort-shaped. Numerous adhesions were present. Uterus contained a myoma in the 
fundus. Bilateral salpingo-oophorcctomy and total hysterectomy were performed. 
Patient made an uneventful recovery from the operation and left the hospital four- 
teen days later. 

Pathologic Peport. — Specimen: Uterus, tubes, ovaries, and cervix (Pig- 5)- 
Uterus and cervix measured 10 cm. in length. The fundus was occupied by a firm 
fibroid 4 cm. in diameter, and the cervix was small and atrophic. The endometrium 
was thin and partially curetted. The right tube was converted into a small retort- 
shaped hydrosalpinx 2.5 cm. in diameter. A few delicate adhesions were present. The 
left tube was narrow in isthmic portion but dilated in ampulla to a diameter of 3.5 
cm. by a fine papillary growth. The lumen contained a small amount of blood- 
stained fluid. 

Microscopic Eeport. — Uterus: Muscle bundles were atrophic and endometrium was 
senile. 

Left Tube: Sections revealed the lumen filled with a fine papillary treelike 
growth of tubal mucosa (Fig. G). The papillas were slender and covered by columnar 
and cuboidal epithelial cells. Variation in size, shape, and staining qualities was 
marked. The nuclei were hj^jerchromatic and mitotic figures were infrequent. Cells 
were irregular in arrangement, piled up several layers tliick and in some areas seemed 
to be growing without evident supporting stroma. The tubal wall was deeply invaded 
by clumps of malignant cells (Figs. 7 and 8) some of which appeared to be lying 
in the lymphatic spaces. The right tubal rvall was thin and atrophic, the plicae 
had disappeared and the epithelium was flattened. 

The patient remained well until October, 1937, approximately three years after 
her operation. Beginning in October she noticed a gradual increase in the size of 
her abdomen. Examination revealed the abdomen markedly distended by free fluid 
(250 ounces at the last paracentesis) in wliicli clumps of malignant cells were evident 
on section. Multiple small hard tumor nodules were palpable in the abdomen after 
paracentesis. X-ray of the chest showed no evidence of secondary carcinoma. The 
patient died in March, 1938. 


DISCUSSION 

Tliese two cases of primary carcinoma of the Fallopian tubes are reported as 
rare and interesting gynecologic malignancies. 

The clinical histories, progress of the disease, and gross specimens are similar in 
all major respects to the cases previously reported. In both specimens microscopic 
examination revealed fairly deep invasion of tubal wall and in one, malignant cells 
in Ijunphatic spaces. As in both cases the fimbriated ends of the tube were scaled 
off, it would appear that initial spread of the malignancy was by lymphatics or 
direct extension through the wall of the tube. 

It seems highly probable from a review of the literature and a study of these 
two cases that previous tubal inflammatory disease is of some etiologic significance. 
The gross appearance of the tubes in these cases strongly suggests previous salpingitis. 
Both patients gave a history of a long period of sterility. The first case had symp- 
toms of a mild post-partum pelvic inflammation after the birth of her only child. 
The second case had definite salpingitis in the tube, not the site of the malignancy. 

The poor prognosis of carcinoma of the Fallopian tube is confirmed by the progress 
of these two cases. The probability of preoperative diagnosis is slight as tliere 
arc no symptoms characteristic of malignancy in this site. The symptom, vaginal 
bleeding, is one common to carcinoma in most situations in female genital tract. 
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The operative treatment employed in the first case, supravaginal hysterectomy 
and bilateral salpingo-oophorectomy was obviously incomplete as •within a year and 
a half, secondary carcinoma developed in the cervix. Despite the inadequacy of the 
operative treatment employed, this patient lived longer than the second patient. 
At the present time it ■would seem that bilateral salpingo-oophorectomy and total 
hysterectomy followed by high voltage x-ray therapy is the form of treatment that 
offers the best prognosis in this disease. 
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PUERPERAL HEMORRHAGE IN CHIMPANZEES^' 

James H. Elder, Ph.D., Orange Park, Fla, 

(From the Yale Laboratories of Primate Biology) 

I N A recent descriptive account of pregnancy and parturition in a 
chimpanzee^ brief mention tvas made of a slight hemorrhage occurring 
fifteen days after delivery. Subsequent observations of other individuals, 
the records of previous cases, and a few references to this phenomenon in 
the literature, indicate tliat it may be a typical characteristic of the early 
puerperium in chimpanzees. The observations may be of interest to 
gjTiecologists because they are unique. I have been unable to find any 
clinical reports of a similar nature.t The phenomenon also has not been 
reported for any other primates. 

La Ms description of the first birth of a chimpanzee in captivity. Montane^ (1915) 
states that sixteen days after birth there was a normal return of catamenia with an 
abundant flow for twenty-four hours. This bleeding may have been normal for a 
chimpanzee, but it certainly did not represent the return of catamenia. Following 
this no bleeding was observed for months. Undoubtedly it was of the same origin 
as the bleeding described in the present report. In a case (tlie birth of Cuba) 
observed by Senora Eosalia Abreu, but hitherto unreported, bleeding occurred twelve 
days after parturition. One other instance of puerperal bleeding of the type de- 
scribed herein is noted by Fox2 in his account of a chimpanzee birth at the Phila- 
delphia Zoological Gardens. The comment is brief: “Eleven days after delivery 
of our cliimpanzee there was a bloody fluid seen once, about midday. ’ ’ 

Post-partum hemorrhage within twenty-four hours is commonly ob- 
served and is easily accounted for. Our interest here is in bleeding which 
occurs, certainly as a direct consequence of, but several days following 
parturition. As a rule the total amount of the vaginal fiow is not large 
and usually does not continue for more than forty-eight hours. Quantity 

•The writer gratefully acknowledges the aid of the Committee for Research in 
Problems of Sex, National Research Council. 

tApparently it is not homologous to the true hemorrhage associated with endo- 
metritis post partum as described by Frankl. {Franlit, Oshar: Arch. f. GjTiUk. 129: 
S7, 192G.) 
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and duration coi’res])ond, in most cases, to not more than a tliird of an 
average menstrual flow. In some cases it may he seen maeroseopically for 
onlj^ a few hours and is easily overlooked unless frequent, careful seareli 
is made. The discharge is usually dark red, sometimes quite tliin, and 
occasionally contains small blood clots. 

Table I is a summary of the ob-servations of puerperal hemorrhage 
made in these laboratories. For the purpose of comparison, the tlirec 
cases observed elsewhere arc also included. The table shows 16 out of 18 
cases in which the phenomenon aj'tpeared on the ninth to sixteenth day 
after delivery. 

The appearance of this bleeding has never been associated with any 
manifestation of pain or di.seomfort. It seems to be unrelated to age, 
parityq the general health or physiologic status of the individual. In 
short, the temporal relation to parturition is the only noteworthy char- 
acteristic, although it should be added that the length of gestational in- 
terval may be a determining condition. The bleeding was not observed in 
any'- of 13 early' and late abortions. 

Table I. Puerperal Hemorrhage ix Chimpanzees 



name and 

DATE OF 
PARTURITION 

TIME OF BLEEDING 


case 

NO. 

OF ANI.MAL 

(IN DAYS, POST- 
PARTUM) 

REMARKS 

1 

.Tosio (30) 

July 15, 1933 

9, 10, 11, and 17 

Premature (202 days**) 

2 

Wendy (4) 

Jan. 16, 1936 

9 

3 

Nnna (6) 

May 2, 1934 

10 

Premature stillbirth (107 

4 

Mimi (44) 

Oct. 15, 1936 

10, 11 and 12 




days*^) 

5 

Pati (42) 

Mar. 27, 1937 

10,11, 12, and 13 


G 

Pati (42) 

May 14, 1933 

11 


7 

Soda (12) 

May 5, 1937 

11, 12, and 14 


8 

Wendy (4) 

Jan. 18, 1938 

12 

A twin birth 

9 

Mona (36) 

June 26, 1933 

12 

10 

Mona (30) 

June 26, 1936 

15 

An old blood clot or bit 

11 

.Tosie (30) 

1 

Oct. 7, 1935 

15, 16, and 21 




of placental tissue seen 

12 

Dita (40) i 

Apr. 13, 1937 

15 and 16 


13 

Nana (G) 

Jan. 19, 1938 

15 and 16 

Infant removed day aft- 

14 

(May (32) 

1 

Nov. 10, 1937 

18 




er birth ; no lactation 

15 

1 Cuba (46) 

Apr. 11, 1935 

20 

Did not accept infant; 



no lactation 


Cucusa 

Apr. 27, 1915 

16 and 17 

Observed in the Abreii 
primate colony, Ha- 





vana, Cub:i 


Mona 

Mar. 24, 1926 

12 

Observed in the Abreii 




- 

primate colon}', Ha- 
vana, Cuba 


Marianne 

Oct. 1, 1928 

11 

Observed in the Pliila- 

! 



delphia Zoological Gar- 
den 





Median time of 





appearance 12 



‘Conception age. 


It would be easier to account for this t.ype of hemorrhage if histologic 
descriptions were available and if more were known of the process ot 
involution of the uterus in chimpanzees. It seems probable that the bleed- 
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ing may coincide with an advanced stage of involution. In man the 
uterus undergoes a reduction of about two-thirds in size by the end of 
the second week of the pueriierium. As the corpus resumes its normal 
size and again becomes a pelvic organ, expulsion of small quantities of 
blood and bits of retained placental or decidual tissue might be expected. 
Cases 14 and 15 add something to the validity of this exiilanation. It is 
well Imown that lactation facilitates the process of involution. The delay 
in appearance of the phenomenon in these two eases is associated with 
absence of lactation. In each case the infant was taken from its mother 
the day after birth. 
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CONGENITAL TRANSVEESE SEPTUM OP THE VAGINA 
COMPLICATING PREGNANCY’"' 

Arthur M. Davids, M.D., New York, N. Y. 

(From the Department of Obstetrics, Morrisania City Hospital) 

A CONGENITAL transverse septum of the vagina is one of the rarer anomalies 
which may complicate pregnancy and cause dystocia. A review of the liter- 
ature reveals a comparatively small number of cases. Brickneri in 1903, quoted 
Neugebauers as having collected 56 cases from the literature in which cesarean sec- 
tion was performed, and 237 casbs in which delivery was completed by various means 
through the vaginal route. Two hundred and seven of these cases were due to ac- 
quired atresia or .stenosis of the vagina. 

The remaining 86 cases could be attributed to congenital anomalies of the vagina 
and only a very small number of these cases had an anatomic description which re- 
sembled that of “transverse vaginal septum.” Since 1895 there have been 37 
true cases of congenital transverse septum described, 23 complicating pregnancy and 
14 in the nongravid patient. I shall describe two additional cases of the congenital 
type. In both instances a careful history w'as taken to eliminate any such causative 
factors as inflammation or trauma of mechanical or chemical nature. 

Case 1. — (No. 87583.) M. M., a 27-year-old white female, was admitted to the 
Morrisania City Hospital on Feb. 22, 1937, because of vaginal bleeding. The patient 
gave the following history: 

She could not recall having had any illness except measles and chicken pox, 
and the only previous surgical history was that of a tonsillectomy in 1934. The 
onset of her menstrual periods occurred at the age of twelve years, each period 
lasting four days and recurring regularly at intervals of twenty’-eight days. During 
the first two days of her period, she had marked dysmenorrhea. There was no 
histoiy of a previous vaginal discharge or vaginal trauma. She was married in 
April, 1936, and on questioning, it was found that she had experienced dyspareunia 
from the onset of her marital state to the present time. Her menstrual periods had 
been regular until July 16, 1936, and then she developed amenorrhea. After six to 
eight weeks she had mild morning nausea and occasional vomiting, and took for 
granted that she was pregnant. At about this time she noticed that there was a 
very slight amount of vaginal spotting which occurred almost daily, but never suf- 

♦Read at a meeting- of the Section on Obstetrics and Gynecologj', New York 
Academy of Medicine, May 25, 1937. 
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ficient to cause tlie patient alarm. This continued until Pebruary 21, when follow- 
ing coitus, she began to bleed vaginally, and passed a few small clots. She came to 
the hospital the following morning and was still bleeding very slightly. 

The patient was a well-nourished white female who did not look acutely or 
chronically ill. Her color was good and she exhibited no signs of excessive blood 
loss. General physical examination was negative, except for the obstetric condition. 

The uterus was enlarged to the size of a six and one-half months’ gestation. 
There was no area of tenderness nor could any contractions be felt. A fetus with 
the vertex presenting was felt abdominally, and the fetal heart heard in the left 
lower quadrant. 



Fig'. 1. — Anteroposterior view with lipiodal Ailing the cavity above the transverse 

septum. 

A vaginal examination ■was deferred until the patient was typed and a blood 
donor available, in view of a possible placenta previa. Tlie vaginal examination re- 
vealed normal external genitalia with remnants of a torn hymen. The introitus 
admitted two fingers and after passing into the vagina about G cm, the examining 
fingers impinged upon a smooth vault behind wliich a conical cervix could be felt. 
There tvas no narrowing of the vagina from its entrance to the vault. 

A speculum was inserted and a transverse vaginal septum situated at about the 
junction of the middle and upper thirds of the vagina was visualized. There was a 
central orifice about % cm. in diameter. The margins of the orifice were eroded 
and bleeding. Pelvic measurements were normal. After a .short period of hospital- 
ization the vaginal bleeding ceased. The space behind the septum was distended 
with lipiodol, and an x-ray showed a space equal to about one-third the length of the 
vagina. The patient was referred to the prenatal clinic, and -was again admitted to 
the hospital shortly before term. She went into labor on the evening of April 25. The 
vertex was fully engaged in the left oecipitoposterior position. The patient had weak 
and irregular pains and the cervix was only 2% fingers dilated at the end of twenty 
four hours when her pains ceased completely. She had no pains during the follow- 
ing twenty-four hours, and the cervical dilatation remained stationary. Uterine com 
tractions were renewed during the evening of April 27, and on the following morning 
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at G A.M., the cervix was fully dilated with the vertex impinging upon the septum. 
The orifice of the septum was now dilated sufficiently to admit a finger, and it 
was found that the septum was about cm. in thickness at the edge of the orifice 
and increased to a thickness of cm. at its lateral attachments. The septum was 
incised at the areas of S, 10, 2, and 4 o’clock, and Elliot forceps applied to the head 
which had rotated spontaneously to an anterior position and was low in the mid- 
pelvis. A living male infant weighing 8 pounds 12 ounces was delivered. The 
placenta and membranes were delivered intact by the Crede maneuver, and the vagina 
was then packed tightly witli iodoform gauze to control bleeding. The total blood 
loss was approximate!}’ 350 c.c. The patient’s condition was excellent and she re- 
quired no further treatment. The packing was removed after twenty-four hours 
and there was no vaginal bleeding. Tlie patient had an afebrile puerperium and 
vaginal examination on the tenth day revealed a vagina of normal depth and width 
without any constriction in the area of the pre-existing septum. The uterus was well 
involuted and the cervix had a small bilateral laceration. There was no evidence 
of any laceration of the vaginal walls and the only remains of the septum were a few 
small tabs, about % to 1 cm. in length. The patient was discharged in good con- 
dition. 

Case 2. — 0. S., a 33-year-old negress, was referred from the prenatal clinic for 
study on March 3, 1937. On her first visit to the clinic it was discovered that she 
presented a vaginal anomaly. The patient gave the following history: 

She had suffered from no illnesses except measles and occasional upper respiratory 
infections. The patient had the onset of her menstrual periods at the age of eleven 
years, having a three-day flow and an interval of twenty-eight days. Her periods 
wore always regular and she experienced moderately severe dysmenorrhea during 
her entire period. There was no history of any infliammatory disease or vaginal dis- 
charge. The patient has been married fourteen years and has never used contra- 
ceptives, since she wanted to have a child. She always experienced slight dyspareunia. 
The patient had a regular menstrual period in October, 1936, and since then has had 
amenorrhea. 

The patient was a well-developed healthy negress, and the general examination 
was negative, except for the obstetric and vaginal condition. The uterus was en- 
larged to the size of a five months’ gestation and a small ballotable fetus was 
present. The external genitalia wore normal and the remnants of a torn h5mien were 
present. The introitus admitted two fingers easily which passed to a depth of 6 to 7 
cm. when they impinged upon a smooth vaginal vault behind which a conical cervix 
could be felt. The vagina was broad and not constricted below this vault. A 
speculum was inserted and revealed a smooth membranous vault which appeared 
to have a median raphe with a small pin point opening in each half of the septum. 
A small probe could be passed through the left orifice but not through the right one. 
However, during x-ray studies with lipiodol, the fluid was seen to escape through 
the latter orifice. Because of this, the space could not be distended as well as in the 
previous case. X-rays, however, did show a good collection of lipiodol behind the 
septum. 

The patient was again admitted to the hospital on July 10, 1937, with the history 
of the onset of labor at 8 p.ji. July 9, with the membranes intact. Physical ex- 
amination revealed a uterus of term size with a vertex presentation in the left 
occipitoposterior position and the head low in the midpelvis. The cervix was one 
finger dilated (rectal examination). After forty-three hours of active labor the 
cervix was fully dilated and the vertex low in the midpelvis still in the posterior 
position. Under general anesthesia, the septum was seized ndth two ring forceps 
and it split open radially in all directions, having become very thin during the 
progress of labor. A Scanzoni maneuver was employed to deliver a living infant, 
weighing 6 pounds 10 ounces. The total blood loss was approximately 350 c.c., and 
after the placenta and membranes were delivered intact, the vagina was packed with 
iodoform gauze. The packing was removed after twenty-four hours and there was 
no further bleeding. The patient had an afebrile puerperium and on discharge on 
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the lentil day the, uteiup was well involuted and only a few small tabs of mucous 
membrane could be found high up on the vaginal wall at the site of the former 
septum. There was no vaginal constriction. 

The author wishes to express liis appreciation to Dr. Harry Aranow, Director of 
the Division of Obstetrics and GynccoioB.v, for his technical advice and assistance. 
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EXTRA- AND INTRAUTERINE PREGNANCY 

Frank J. Clarke, A.B., M.D., Brooklyn, N. Y. 

T he coexistence of intrauterine and extrauterinc pregnancy is sufficiently rare to 
justify the report of two additional cases. 

Case 1. — B. B., a 27-year-old married woman, was admitted to the Brooklyn 
Hospital Nov. 22, 19.34, complaining of pain in the right lower quadrant of the 
abdomen of six days’ duration and slight vaginal bleeding of three rveeks’ duration. 
The patient had missed one period four to live months previously (she did not 
remember which). The following three to four periods were normal as to time, 
duration, and amount of flow. The period due three weeks before admission began on 
time, but the flow continued with slightly more profuse bleeding the day of admi.s- 
sion. Six days prcviou.sly the patient first noticed a dull aching pain in the right 
lower abdominal quadrant. There was no radiation of the pain, but on sudden 
coughing or sneezing, the pain became .sharp and stabbing. There had been no 
nausea or vomiting, no urinary symptoms and no leucorrhea. At the time the pain 
began the patient developed a coryza, followed by a cough. 

The past personal history was negative except for a pregnancy eight years previ- 
ously, which resulted in identical twins. 

The admission temperature was 99.2° F., pulse 80, respirations 38, and blood 
pressure 118/65. 

The positive physical findings were: (1) A few rales at the base of the right 
lung posteriorly. (2) Tenderness on deep palpation over AIcBurney’s point, but no 
muscular spasm or mass. (3) On vaginal examination, a boggy uterus, enlarged to 
the size of an eight weeks ’ gestation, a hard but gaping cervix, not tender on motion, 
and some sensitivity but no mass, high in the right fornix. There was dark blood on 
the examining finger. 

The blood count showed hemoglobin 67 per cent, red blood cells 3,250,000, white 
blood cells 11,400 with 87 per cent of polynuclears. The sedimentation time was 
over two hours. Urinalysis was negati%'e. 

The patient was given medication for her upper re.«piratory infection. The right 
lower quadrant pain disappeared, but the patient continued to .>;pot. The white blood 
count at this time dropped to 10,000 with 80 per cent of polynuclears, and the 
sedimentation time was over three hours. 

The patient was examined under avertin, gas, and oxj-gen anesthesia with findings 
the same as at the previous examination, except that a small, firm, movable mass 
was felt in the right adnexal region. The cervix dilated easily and the cavity of the 
uterus measured six inches. Portions of what appeared gro.ssly to be placental tissue 
were removed from just inside the internal os, with an ovum forceps. Because 
of the size of the uterine cavity (which was larger than would be expected with an 
ectopic pregnancy), plus what appeared to be placental tissue, the patient was 
considered to have had an incomplete abortion, and a laparotomy was not done. 
The po.stoperative course was normal, but the patient continued to .spot a very small 
amount of dark blood. She was discharged from the hospital six days post- 
operatively. 
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Patliologic report showed shaggy fragments of early placenta. Chorionic villi 
were present. Sections showed evidence of placenta. 

The patient was seen at home four days after her discharge from the hospital 
because of vague lower abdominal discomfort and continued slight spotting. The 
blood pressure and pulse were normal, but she had had an evening rise of temperature 
to 99.2° P. Abdominal examination was negative. The pain subsided with rest 
in bed, but the evening elevation of temperature continued, associated with in- 
creasing constipation. 

On the eleventh day at home the lower abdominal pain increased and tlie patient 
was unable to void. Her bowels had not moved in the preceding forty-eight hours. 
A vaginal examination, after catheterization, disclosed a tender, fluctuant mass, the 
size of an orange, in the culdesac. 

The patient was readmitted to the hospital December IG. The temperature was 
100.6° P., pulse 94, respirations 2G, blood pressure 112/60. Blood count showed 
3,000,000 red blood cells with 66 per cent hemoglobin and 16,640 white blood cells 
with 94 per cent polynuclears. The sedimentation time was twenty minutes. 

A posterior colpotomy was performed and between three and four ounces of dark 
red blood were obtained. A culture of this blood was reported sterile. 

The patient continued to spot and four days later she was discharging a small 
amount of bright red blood. A laparotomy perfonned the following day, dis- 
closed a right-sided ruptured ectopic pregnane}’. The broad ligament was edematous 
and the site of a considerable number of adhesions. A right salpingo-oophorectomy 
was done. A transfusion of 500 c.c. of whole blood was given postoperatively. 

The convalescence was satisfactory and the patient was allowed home on the 
fifteenth day postoperative. At this time her hemoglobin was 75 per cent with 
3,860,000 red blood cells. 

Pathologic examination showed an ovoid mass 3.5 by 4.5 cm. in diameter. Part 
of an o^nduct was recognizable along one margin of the mass. On section, it was 
red in the portions which had the appearance of an oviduct. The remainder was 
yelloAv, edematous, and had the appearance of an ovarian stroma. 

Sections showed decidual reaction and chorionic villi in the dilated lumen of the 
oviduct. The villi were coarse and quite adidt. 

Diagnosis: Tubal pregnancy. 

Case 2. — E. E., aged 29 year.?, married four years, was admitted to the Queens 
General Hospital November 10, 1936, complaining of a constant sharp pain in the 
right lower quadrant of the abdomen. Her only pregnancy had terminated in the 
spontaneous delivery of a full-term cliild March 1, 1936. Her menses returned 
in April and were regular, every twenty-eight days, until September 2, the date 
of her last period. On October 10, she spotted for one hour. November 6 she was 
seized with sharp, nonradiating pain in the right lower quadrant which on November 
10 was so severe that it caused her to faint. There was no nausea or vomiting, but 
there was slight dysuria. No shoulder pain, no dyschesia, and no vaginal bleeding 
or discharge. 

On admission the general condition of the patient was very poor and she was 
in obvious shock. The abdomen was tender and rigid, with rebound phenomenon 
present in the right lower quadrant. There was no shifting dullness and no masses 
were palpable. Vaginal examination revealed no free bleeding and a uterus the size 
of an eight to ten weeks’ gestation with a soft cervix which was exquisitely tender 
on motion. A tender doughy mass was present in the right foinix. A blood count 
at this time showed white blood cells 12,300 (85 per cent polynuclears), red blood 
cells 3,200,000, hemoglobin 62 per cent. The sedimentation time was thirty-five 
minutes. 

A diagnosis of ruptured ectopic gestation was made and an immediate laparotomy 
performed. The peritoneal cavity contained about 500 c.c. of dark blood and blood 
clots. The uterus was soft and the size of a two months’ pregnancy. The left 
tube and both ovaries appeared grossly normal. The right tube was the site of a rup- 
tured ectopic gestation in the ampullary portion. A partial right salpingectomy 
was performed and the abdomen closed. 
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The patient was transfused postoperatively, lier convalescence was uneventful and 
she was discharged November 20. 

Pathologic Poport, — Gross: Specimen consisted of a mass 4 by 5 cm. in diameter, 
an old blood clot being present near the fimbriated end. Eistologic: Areas of 
decidual cells and chorionic villi were seen throughout the tubal mucosa. 

Diagnosis : Tubal pregnancy. 

On Feb. 2, 1937, the patient was readmitted to the gynecologic service for removal 
of a small but painful vaginal cj'st. At that time the uterus was the size of a 
four and a half to five months’ gestation, and fetal heart sounds were heard in the 
left lower quadrant. There had been no menses since Sept. 2, 193C. She was dis- 
charged Feb. 10, 1937. On May 27, 1937, the patient was admitted to the obstetric 
ward in active labor, and one hour later delivered a full-term living male weighing 
seven and a half pounds. The pucrperium was uneventful and .she was allowed 
home June 6, 1937. 

SUMMARY 

Two cases of extrauterine and intrauterine gestation are reported. In the first 
case, chorionic villi were found, both in the scrapings obtained from uterine 
curettage and in the tube which w'as subsequently removed at laparotomy. In the 
second instance, the intrauterine pregnancy went on to term, despite a laparotomy at 
the second month for a ruptured ectopic gestation. 

I wish to express my appreciation to Dr. Arthur Antony and Dr. Harry P. Mencken 
for their permission to abstract these records. 

106 McDonough Street 


SUCCESSFUL TERMINATION OP PREGNANCY FOLLOWING 
BILATERAL SYlilPATHECTOMY*' 

Joel I\Iiller Melick, A.B., M.D., P.A.C.S., Worcester, Mass. 

treatment of essential hypertension until a few years ago was entirely med 
1 ical. In 1923, Danielopolu, Bruening, and Stahl resected splanchnic nerves for 
tills condition. In 1924, Pende proposed resection, and in 1934 Durante of Genoa 
proposed the same. Adson of the ilayo Clinic in 1925, performed a bilateral lumbar 
sympathetic ganglionectomy for essential hypertension. This was not successful, 
but the interest was again stimulated in 1930, after a successful rhizotomy. By 
October, 1935, twenty-seven patients were operated upon in the Mayo Clinic with 
different types of nerve resections for this condition. Several others reported a 
series of such cases as Crile, De Courcys, Page, Heuer, and Peet. 

The conclusions of the Mayo Clinic from which the above data were obtained 
were that ‘ ‘ the interval following the surgical procedure is too short to prognosticate 
what the ultimate results will be.” They apparently feel quite hopeful that some 
form of surgery ■will eventually help a rather liigh percentage of well-selected cases.* 

Among the patients operated upon at the Majm Clinic only two have subsequently 
become pregnant. The first patient had previously borne three children, the young- 
est 6, and with none of tlie previous pregnancies Iiad she shown signs of toxemia. 
Extensive sympathectomy was performed with relief of symptoms and reduction 
of blood pressure. Two years later she became pregnant. For tw’o and a half 
months she was free from syouptoms and her blood pressure w'as satisfactory. At 
three and a half months her blood pres.sure rose to 200/110. Termination was recom- 
mended. At five and a lialf months she was aborted by hysterotomy; her blood 
pressure was 200/110, and she w'as dyspneic and vomiting. Twelve weeks later her 
blood pressure was normal and has remained so for twm years.2 

•Presented at a meeting of the Worcester District of the Massachusetts Medical 
Society, April 13, 1938. 
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I ■wish to report a second case of iiregnaney following an extensive sympathec- 
tomy. 

Mrs. F., age 33 year.*;, was referred to me by Dr. Brosnan of the Fallon Clinic of 
Worcester. At this time she had missed only one menstrual period, but a positive 
Aschheim-Zondek tost had been obtained. The uterus was enlarged to about a two 
months’ pregnancy. She gave the following menstrual history: began at 13, 
frequency every 30 days; duration one day; amount scant; no pain and regular 
every month. Her measurements in centimeters wore intercristal 20; interspinous 
20; external conjugate 19; bisischial -7, with a narrow arch; diagonal conjugate 13+, 
but an anteflexed, fused sacrococcygeal articulation. Her past history: diphtheria, 
chicken pox, whooping cough, munqis, and measles twice in childhood. Pneumonia 
at S and at 30; left nephrolithotomy at the age of 22 for renal stones; at 24 the 
same kidnej* was removed on account of infection; at 25 appendectomy; at 29 dilata- 
tion and curettage and hcmorrhoidcctom}'; at 31 her blood pressure had gradually 
risen to 230/110, and she was classified as the essential hypertension type Avith no 
signs of damage in the remaining kidney; no evidence of arteriosclerosis or hj-per- 
tensive heart disease. In 1935, at the Mayo Clinic an extensive bilateral sub- 
diaphragmatic sj'mpathectomj' was performed. This included the section of both 
splanchnic nerves on each side as well as the two upper lumbar ganglia and partial 
resection of each suiirarenal gland. She became pregnant two years later. 

Course of the pregnancy: When she first came to mo, at about two months, the 
blood pressure was 120/90 and with no sjmiptoms of headache, faintness, or vertigo. 
I saw her every three weeks until the sixth month, and then every Aveek until term. 
Her blood pressure ranged from 120/90 to 175/115. This maximum Avas reached 
at the ECA'cnth month and then receded to 140/95 at term. At no time did she liaA’e 
any toxic symptoms. Her Aveight increased from 12S^^ at the second month to 151 
at term. At term her membranes ruptured before labor pains began. She had 
fourteen hours of first-stage labor and tAA’O hours of second-stage labor Avhich was 
terminated Avith midforceps. The cocej-x AA-as fractured. A liA-ing female infant 
AA-as delh-ered. She had an uneventful post-partum period. During labor the high- 
est blood pressure Avas 184/118, and subsequently aA-eraged around 150/110 AA’hile in 
the hospital. Five aa-coIcs after delivery her blood pres.sure AA-as lCO/90. Since then 
her blood pressure has reached as high as 170/105, but at present is 140/90. Al- 
though her Aveight is still around 140, she feels perfectly Avell and is enjoying the 
care of a normal healthy baby. 

Only tAvo cases of pregnancy folloAA-ing extensive sympathectomy have been re- 
ported, as far as I can determine. The first Avas aborted at five and a half months. 
The second case, discussed above, Avas carried through pregnancy to a successful 
termination. The first case proves that pregnancy folloAving this operation is a 
definite hazard. The second proves that in spite of this hazard pregnancy can be 
carried through to a successful termination, but should be Avatched carefully through- 
out. 
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Microscopic study of 278 specimens of endometrium removed Avith a biopsy 
curette revealed that in 28 of them cystic changes had occurred. These tissues repre- 
sented all phases of the menstrual cycle from the early proliferative phase to the late 
differentiation. The cystic change is believed to be the result of failure or deficiency 
of the function of the corpus luteum. The amount of proliferation is dependent on 
how complete or persistent this failure or deficiencj’- has been. 


Wir. C. Henske. 



UTEROPLACENTAL APOPLEXY'' 

J. P. i\IcCoMi3, M.D., Pittsburgh, Pa. 

U TEROPLACENTAL apoplexy is a grave complication of pregnancy in which 
there is marked hemorrhagic infiltration of the uterine wall with dissociation 
of the individual muscle fibers. The process may also extend to the broad liga- 
ments and to the tubes and ovaries. The condition follows premature separation 
of the normally implanted placenta. 

Couvelaire designates this condition as “uteroplacental apoplexj’.” Kolisko 
describes it as “hemorrhagic infarction of the uterus.’’ Gibbon-Fitzgibbon terms 
it “ante-partum hemorriiagc. ’’ Batizfalvy calls it, in mild cases of premature sepa- 
ration of the placenta, “aldatio placentae’’ and in severe cases, “uteroplacental 
apoplexy. ’ ’ This would seem to me to be a satisfactoiy nomenclature. 

Case 3. — Mrs. A. P., para vi, aged Pt5 j’car.s, American born, Italian parentage; 
of hypopituitary tyj)e; weight 230 pounds; height 5 feet 1 inch, admitted by 
ambulance, Jan. 23, 1937. l^^amily and past personal histories negative. Menstru- 
ation began at the age of thirteen years; the periods wore regular, every twenty- 
eight days, liisted four to five days, and were attended by no pain. >SIie had had one 
abortion at three months, between the second and third pregnancies. Her five chil- 
dren were living and well. Patient stated that four of the labors were long and 
difficult. Lust period July 21; expected confinement April 28, 1937. 

Physical examination was negative except for the presence of dental caries in- 
volving several teeth, and edema of the feet which she said she had with each preg- 
nancy. 

On the evening of admission to the ho.spital, witliout any warning or any sign of 
pain, she had a profuse hemorrhage. She continued to flow intermittently after 
being put to rest with ice to her abdomen. IVlicn admitted to the hospital by 
ambulance the bleeding had ceased. 

Examination revealed the uterus definitely larger than a 0 months’ pregnancy, of 
firmer consistency than normal, with no jjain or contraction. Inability to elicit the 
fetal heart tone was attributed to the obese abdominal wall. Rectal examination 
revealed the cervix to be about 1.5 cm. in length, patulous, 2 cm. The presenting 
part could not be palpated. The blood pressure was 130/70, the pulse SO, the tem- 
perature 98.(3° F. The hemoglobin was 59 per cent. Tlie patient’s condition seemed 
satisfactory. 

The patient and her husband were typed, with blood tninsfusion in mind, and 
each was found to be Type II. At this time the jiatient’s pulse had increased to 
104, the pressure dropped to 138/G5, and the hemoglobin to 39 per cent. The red cell 
count was found to be 1,990,000, and the urine was found to contain a marked trace 
of albumin and occasional hyaline casts. Tlie patient was given 400 c.c. of citrated 
blood by transfusion, following which she slept for tliree hours. 

A vaginal examination was made, when it was found that the placental tissue 
could not be palpated through the patulous cervix. No fetal heart tone could be 
elicited. A definite ligneous consi.stenc}- of the uterus had developed during the past 
three hours, and vaginal bleeding required change of pads four times since admission. 

The diagnosis of ablatio placentae being established, the patient was prepared 
for laparotomy. Under nitrous oxide and ether anesthesia the abdominal cavitj 
was entered through a suprasymjdiysial inci.sion; the peritoneum was opened, exposing 
a uterus markedly injected, red and edematous with infiltration of blood in the 
uterine wall running at right angles to the axis of the uterus. Tlie uterus seemed 

•Read at a mcetinp: of tlie Pittsbiirsh Ob.stetrical .Society, June C, 1938. 
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to exude serum, and there rvere several ounces of bloody fluid in the pelvic cavity. 
We felt that the involvement of the uterus necessitated its removal, and conse- 
quently a supracervical amputation of the uterus was performed witliout section, 
conserving both tubes and ovaries. The tissues were extremelj'^ friable, frequently 
necessitating duplicate ligatures and suture to control bleeding. The opening into 
the cervix was closed with inverting suture No. 1 plain catgut, the round ligaments 
were sutured to tlie stump of the cervix with No. 1 plain catgut, and the raw area 
peritonized with suture of the same material. Iodoform drain was enclosed in tissue 
in the lower angle of the wound extending down to the stump of the cervix, and the 
abdomen was closed in the same manner. 



Fig. 1. — Drawing of Case 1, showing uteroplacental apoplexy occurring in upper pole 
combined with marginal insertion of the placenta. 


The immediate postoperative condition was poor. A second transfusion and 
intravenous glucose proved of marked benefit. During the first four days the tem- 
perature went up to 102.2° F. and the pulse to 120; thereafter the patient made a 
good convalescence and was discharged from the Hospital at the end of nineteen 
days with slight drainage from the lower angle of the wound. 

On opening the uterus there was found a low implantation of the placenta, but 
the hemorrhage had occurred at its upper pole, involving half its extent. The lower 
half of the placenta was not disturbed. The cord was shortened by a turn about 
the baby’s neck and seemed to be under tension. 
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Case 2. — Mrs. S., para i, aged 33 years, married two years. American bom of 
Polish parentage; weight 159 pounds, height 5 feet G inches; admitted by automobile 
on the night of March 13, 1937. Family history negative. Her past personal history 
included heart disease at the age of 3 and a spinal injury by automobile accident 
at the age of 12. Menstruation began at the age of 18, and periods occurred at 
three-month intervals, lasting four days, moderate in amount with little pain. Last 
period July 5. There was quickening on November 22; estimated confinement date 
April 12. 

Physical examination was negative. The patient had been observed prenatally 
on five occasions, and the blood pressure and urine were found to be normal. )She 
developed edema of the ankles which at times was painful. After strapping this 
disappeared. Her weight increase up to two weeks prior to admission was 25 
pounds. 

On admission to the hospital the patient complained of abdominal pain which had 
started two hours earlier and localized over tlic uterus. The uterus was symmetrical 
in outline and tense on palpation. Eepeated examination failed to elicit the fetal 
heart tone. Eectal examination showed the cervix about 1.5 cm. long, admitting 
the examining finger, and cephalic presentation was found. 

The patient was given an HMC tablet No. 2 and slept at long intervals through the 
night. ^^Hien awake she complained of backache. At 6 a.m. the following morning 
there was a show of blood, and by 9 A.M. there was a return of abdominal pain. 
The abdomen again became tense and the patient complained of continuous severe 
pain. The blood of the patient and of three relatives was typed and found to be 
Type II. The blood pressure was 114/70; red cell count 3,460,000; hemoglobin Go 
per cent. 

There was very little change in the cervix on rectal examination, and the patient 
was prepared for laparotomy. 

The abdomen was entered through a suprasymphysial incision. The anterior aspect 
of the uterus was pallid and tense on palpation. It was opened in the midline, an’d 
a dead female fetus delivered by podalic extraction; weight 5% pounds. The 
placenta, located high up on the posterior wall, was separated in about one-third of 
its extent; from behind the placenta, clots approximating a pint were removed. 
The uterus was delivered from the abdomen. The posterior uterine wall was 
edematous and infiltrated with blood. Hemorrhagic areas extended to the broad 
ligament attachment. Bleeding from the uterus was quite free with no tendency 
to contract after a second injection of pituitrin. 

The uterus was amputated at the level of the internal os. The opening of the 
cenix was closed by an inverting suture. No. 1 plain catgut, and the vessels were 
ligated with the same material; the round ligaments were sutured into the stump 
of the cervix and the raw surface peritonized with No. 1 plain suture. The abdominal 
wound was closed in the usual manner. The postoperative condition was good and 
transfusion was omitted. The patient made an uneventful recovery and was dis- 
charged from the hospital at the end of twelve days. 

I w'ould like to thank Drs. Morris, Bruecken, and Eebbeck for technical help with 
these cases. 



TUBEECULOSIS OP CEEVIX 


Henry S. Fischer, B.S., M.D., P.A.C.S., and DA^^D Held, M.D., 

Brooklyn, N. Y. 

(From the Gynecological Service, Beth Moses Eospital) 

J AMESON states that ' ‘ Tuberculosis of tho cervix is considered to be one of the 
more uncommon localizations of the disease in the female genital tract. ’ ’ Comyns 
Berkeley in 79S autopsies upon women who died of tuberculosis, found the repro- 
ductive tract involved in 62 cases, and of these, but 3 cases of tuberculosis of the 
cervix alone. Because of its raritj* and the attendant problems involved in advising 
proper treatment in this type of ease, the following case report is submitted: 

E. I. (No. S1647), white, 19 years of age, Bussian, housewife, was admitted to 
the private service of the senior author on Jan. 4, 1938, with chief complaint of 
vaginal bleeding occurring only after coitus. She had been married nine months 
and although staining was the usual aftermath following coitus in the early months 
of her marriage, this bleeding during the past four months had become markedly 
profuse. She had used no contraceptive measures and had been extremelj' anxious 
to become pregnant. 

Her menstrual cycle, which began at the age of 12, at 26-day intervals and lasting 
three days, had always been of a normal rhythm. No dysmenorrhea, menorrhagia, 
or metrorrhagia was noted. 

Both parents were living and well. Mother had goiter operation five years ago. 
Six sisters were living and well and all had had one or more children. Intensive 
questioning elicited no history of tuberculosis, diabetes, or cancer. 

Except for tonsillectomy one year ago and measles as a child, patient had always 
been knomi as a “healthy” individual, and had no complaints concerning the 
respiratory, genitourinary, gastrointestinal, or cardiovascular systems. 

(The husband of the patient was questioned as to family and personal history 
with negative results. Physical examination was essentially negative. Examination 
by a genitourinary specialist was reported as negative as to any possible source of 
tubercular or venereal infection in the male reproductive system.) 

Physical examination of the patient revealed a well-nourished “healthy,” white 
female with essentially negative objective physical findings except for those noted 
upon vaginal examination. The vulva was negative and presented a nulliparous 
introitus. Uterus was of normal size, anteverted and anteflexed, freely movable and 
regular. The fornices and cul-de-sac w'ere negative. The cervix upon inspection 
appeared slightly hypertrophied, and, about the external os for a radius of about % 
inch, there was present a granular, velvety, angry red, and extremely friable erosion 
with a well demarcated and “punched out” regular margin. This area bled easily 
to the slightest touch. A preoperative diagnosis of a cervical erosion with tuber- 
culosis, cancer, and syphilis to be ruled out was made, and trachelorrhaphy and 
microscopic study advised. 

The blood pressure was 115/70; urine, negative; Rosenthal and Kahn, negative; 
guinea pig inoculation (catheterized specimen of urine), negative. 

Blood examination showed hemoglobin, 13 gm.; R.B.G., 4,200,000; W.B.C., 
10,000; polymorphonuclears, 81; and lymphocytes, 9. 

X-ray Flat Plate of Chest — Summary: Old low grade Koch infection of apices 
especially the right one. Old hilus tuberculosis. Generalized peribronchitis and 
hypervascularization. No evidence of cavitation. 

Frequent attempts to examine sputum for the tubercle bacilli were unsuccessful 
due to insufficient amount of expectorated material. 

Vaginal, cervical, and urethral smears showed no gram-negative intracellular 
diplococci. 

Under general anesthesia on Jan. 5, 1938, the cervix was coned out with the line 
of incision extending slightly beyond the demarcated edge of the eroded area. Post- 
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operative course was uneventful and the patient was discharged eleven days post- 
operative. Further studies in seeking other foci of tuberculous infection were in- 
complete, due to lack of cooperation upon the part of the patient who insisted upon 
leaving the hospital. She was seen two weeks after discharge, the suture line was well 
healed and the patient had no complaints. 

Personal communication with the referring physician (Held) elicits the informa- 
tion that the patient no longer complains of bleeding after coitus, and, to all intents 
and purposes, feels well. 

Pathologic Peport . — (Laboratory No. 7358.) Gross: Specimen consisted of a 
conical shaped mass of tissue 1.7 cm. in height, 2.5 cm. in diameter. At the muco- 
cutaneous junction, there was an angry red, granular zone which was completely 
circumferential. Microscopic : Tlie mucosal epithelium was absent from over many 



Fig. 1. — Tubercles showing caseation necrosis and Langhans giant cells beneath tlic 

surface epithelium. 

areas. Exudate with polynuclear and mononuclear cells was adherent to the eroded 
surface. In the underlying tissue, conglomerations of mononuclear and polynuclear 
cells, with the former predominating, epithelioid cells and Langhans’ giant cells were 
noted. Areas with necrosis and e.specially fibrosis formed the central portions of 
the cellular collections. 

Examinations for acid-fast bacilli were negative. 

Diagnosis . — Tuberculous endocervicitis. 

DISCU.SSION AND SOIJIARY 

It is not within the scope of this ease report to discuss the mode of infection, 
prognosis or treatment of cases of tuberculosis of the cervix. Evaluating the facts 
in our own case, we were inclined toward a conservative type of therapy. It nas 
primarily our intent to stress the importance of clinical observation and microscopic 
study in cases which ofttimes are dismissed as simple erosions of the cervix. Al- 
though it is estimated that about 75 per cent of the cases of tuberculosis of the 
cervix have involvement higher up in the genital tract, a case of a possible (since no 
laparotomy or curettage was performed) primary tuberculosis of the cervix is pre- 
sented in an apparently healthy young woman. 

789 St. Marks Avekuk 
1579 Sterling Place 



PREGNANCY COMPLICATED WITH BILATERAL CYSTIC 

OVARIES 

C. D. Hoff.manx, M.D., P.A.C.S., Orlando, Fla. 

I N THE .Tune issue of the Ameiucax Joukxat. of Obstetrics and Gyxecology, 
there apiieared an article hj’ Dr. Bernard Notes of Washington, D. 0., relative to 
a bilateral oophorectomy done during the early months of a pregnancy, the preg- 
nancy continuing on through to near term ivithout interruption. 

The following case I have to report is rather unique in the fact that the patient 
not only continued through to term, but two years later became pregnant from a 
very small stub of ovarian tissue and carried through to term again. 

L. A. (Hospital No. 4017), white, aged 27 years, admitted to Orange General 
Hospital, Orl.ando, Fla., Oct. 29, 1935. The chief complaint on admittance was heavy, 
dull, dragging, constant pain in the left lower quadrant of the abdomen for the past 
two weeks. Past histoiy otlier than the menstrual history was insignificant. Menstnia- 
tion began at age of 14 years, regular every twcnlj'-eight days, flow four to five days 
until after birth of first child, when occasionally she would skip one month. Preg- 
nancies were as follows: Full-term normal deliver}’ 1931 and 1935. One miscarriage 
at three months in 1934. Bcceivcd six milk injections following this miscarriage. 
The second child born in 1935 was seven months old when the patient was admitted 
to the hospital, this child being breast fed. Patient stated that she had had only 
three periods since birth of cliild in April, 1935, the last period being Sept. 12, 1935, 
when she flowed three days, but since she was nursing her baby she was not alarmed 
over the irregularity of her periods. 

The laboratory examinations were within normal limits and the Kahn test neg- 
ative. Pelvic examination; Marital outlet with moderate inlaxation of the pei’ineum. 
Small amount of mucopurulent discharge. Cervix showed very slight erosion of the 
external os, but no laceration. Uterus was apparently not enlarged but was pushed 
to the left. There was a marked fullness in the left fornix which was soft, tender, 
and bulging. The right tube and ovary were not felt. A diagnosis of left cystic, 
ovary was made. 

On Oct. 31, 1935, the patient was operated upon through a low midline incision 
under gas-oxygen-ether anesthesia. On opening the abdomen through a midline 
incision, the pehds and culdesac were found to be completely and entirely filled with 
large bilateral cystic ovaries. The left ovarian cyst was the size of a large grape- 
fruit and was contained entirely within the leaves of the left broad ligament. The 
right ovary was the size of a large orange, with apparent complete destruction of the 
ovarian substance. Both ovaries appeared to be nothing but large cystic sacs. The 
tubes were normal Avith the exception of a small cyst of Morgagni on the fimbria of 
the left tube. The uterus was soft and bogg}’ and apparently two to two and one- 
half months’ pregnant. 

The operative technique ivas as follows: Dissection of the left intraligamentary 
cystic oA’ary intact, the leaves of the broad ligament being closed ivith No. 1 plain 
catgut. The right ovarian cyst Avas clamped and removed in the usual manner, the 
base being sutured AA-itli chromic catgut. The cyst aa’us removed from the fimbria of 
the left tube and the appendix Avas not disturbed. 

The specimen consisted of tAvo large cystic masses, both intact and containing 
serous clear fluid. In the base of the right ovary, inside the cyst Avail, Avas a large 
corpus luteum. Section of OA’ary shoAA'ed large corpus luteum. No evidence of 
malignanc}’. Section of cj’st Avail shoAved many thin-Avalled A-enous sinuses and 
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considerable number of new fibroblasts. Lining of cyst was smooth. There was no 
evidence of malignancy. Diagnosis: Simple serous cystic ovaries, corpus luteum of 
pregnancy. 

The postoperative course of this patient was entirely uneventful, and she was 
dismissed on Nov. 14, 1935, on her fifteenth postoperative day. At no time during 
her postoperative stay in the hospital did she receive any hormone therapy and 
received none during her prenatal period. She delivered a full-term, seven-and- 
three-quarter-pound baby on June 27, 1936. 

This patient continued to have very irregular periods, at five- to eight-week inter- 
vals, after the birth of this baby, became pregnant again in 1937 and delivered a 
full-term baby on May 4, 1938. 

There are two peculiar aspects of this case: First, the patient carried through 
to term after removal of the corpus luteum wdiich was completely inclosed in the 
base of cystic ovary, and second, a subsequent pregnancy wath only a very small 
stub of an ovary left. 

Note: This patient presented symptoms referable to a complicated retroversion 
after her delivery in May, 1938, and was operated upon again on Aug. 10, 1938. A 
small piece of ovarian tissue was found at the site of the large intraligamentary cyst 
removed in 1935. This was completely subperitoneal and firmly bound down on the 
posterior surface of the left broad ligament, yet it was the source of another full- 
term pregnancy in 1938. 


A REPORT OF A CASE OF INTRAUTERINE ASPHYXIA OP THE 
FETUS AT TERM DUE TO A TRUE KNOT IN THE CORD 

Gr. A. Mitchell, M.D,, St. Louis, Mo. 

CFrom the Department of Obstetrics and Gynecology, St. Louis University School of 

Medicine) 

B rowne, King, and others have reported cases of intrauterine asphyxia of the 
fetus due to a true Imot in the cord and have suggested such cases be recorded 
in the literature. A report of one case is herewith submitted in which this com- 
plication caused the death of the fetus at term. 

The occurrence of a true knot in the cord according to Williams is very frequent 
while Von Winckell estimates its occurrence as 0.4 to 0.5 per cent of all births. How- 
ever, most writers consider death of the fetus, due to a true knot in the cord, as 
being of rare incidence and many authorities think that this condition is not possible. 
However, Browne has shown by experimentation that a knot in the cord can be 
sufficiently tight to occlude circulation of blood through the cord. 

The patient, a white multipara, aged 29, para iv, presented herself to the Out- 
Patient Obstetrical Clinic for the first time on Oct. 1, 1937. The examination was 
negative with the exception of a mild cervicitis, second degree cystocele and rec- 
toeele. The Wassermann, Kahn and Kline tests were negative. The urinalysis was 
negative. The last menstrual period, which w'as normal, occurred on July 20, 1937, 
with expected date of confinement on Apr. 27, 1938. The patient did only the 
ordinary housework during the pregnancy. The ante-partum course was normal. 
There was a total weight gain of 23 pounds during the pregnancy. On Apr. 27, 1938, 
the estimated date of confinement, the McDonald measurement was 33 cm., head 
floating, fetal heart rate 136/min., rectal or vaginal examination was not made. 

Upon abdominal examination on May 11, 1938, the McDonald was 34 cm., head 
entering the pelvis, fetal heart rate 132/min., L.O.A. position; there were active 
fetal movements. Ten hours later the patient noted the fetal movements were un- 
usually active, but early the next day, May 12, she noted there were no further 
fetal movements. She returned to the clinic on May 14, at which time the McDonald 
was 34 cm., no fetal heart tones heard, no fetal movements perceived, and the head 
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on palpation seemed softer than normal. A clinical diagnosis of dead fetus was made. 
An x-ray examination of the abdomen showed no evidence of a dead fetus. On May 
16, the patient went into labor and four hours later delivered spontaneously a dead 
macerated cluld. The umbilical cord was not entangled about the fetus. The cord 
measured 82 cm. in length; there was an average amount of amniotic fluid. There 
was a true tightly drawn knot in the cord at a point 54 cm. from the placenta. The 
cord from the knot to the placenta was a dark red due to hemorrhage and the blood 
vessels were thrombosed. For a distance of approximately 14 cm. from the knot 
toward the fetus the cord likewise was hemorrhagic with thrombosed vessels. 

This evidence of a true tightly dra\vn knot in the cord was the basis for the diag- 
nosis of intrauterine asph3'xia with resultant death of the fetus at term. 

REFERENCES 

(1) Brovme, Francis J.: J. Obstet. & Gynaec. Brit. Emp. 32: 17, 1925. (2) King, 
E. L.: Am. J. Obst. & Gynec. 12: 812, 1926. (3) Williams: Textbook of Ob- 

stetrics, ed. 6, New York, D. Appleton-Century Company, Inc. (4) Curtis: Text- 
book of Obstetrics and Gynecology, Philadelphia, W. B. Saunders Company. 


A SIMPLE AND INEXPENSIVE CARRIER FOR PREMATURE 

BABIES 

Beatrice McKeluar, R.N., Baltimore, Md. 

(From the Department of Obstetrics, Johns Hoplcms Hospital) 

I T IS generally recognized that some form of heated carrier is desirable for trans- 
porting premature infants from the home to the hospital. In designing such a 
carrier for our Homo Delivery Service three ends were sought: first, the heating 
system should be safe and simple to prepare; second, the size and weight of the 
carrier should be no greater than one person could easily transport; and third, the 
carrier should be inexpensive. The first objective was realized by using hot water 
bottles for providing the heat; the second by the choice of a black leather composition 
animal carrier which could be altered according to our special needs. The total 
cost of the carrier amounted to approximately eight dollars; the animal carrier cost 
four dollars, the three hot water bottles three dollars, and other materials not more 
than one dollar. This represents a considerable saving since a premature carrier of 
the type usually shown on the market costs from fifty to one hundred dollars. 

The bag chosen was a light weight animal carrier which measured 10 inches deep, 
11 inches wide, and 20 inches long. This type bag is easily transformed into a baby 
carrier as the lid is built like the roof of a house, thus giving an extra five inch 
clearance above the baby. It has a hole 7/8 inch in diameter at either end of the 
top as well as an opening 4% by 5 inches at one end of the box part. The latter is 
protected by a wire netting over which a leather flap can be fastened. These 
openings provide for sufficient circulation of fresh air when the top is closed. 

A wooden frame was built to fit inside the bag. This was designed to resemble 
a four-poster bed with the springs represented by a wooden floor raised 3 inches from 
the bottom of the bag to provide space for one hot water bottle. Holes % inch in 
diameter and 2% inches apart were bored through the floor to permit the heat from 
the bottle to reach the baby. The four corner posts were connected to each other 
at the top by wooden bars. Over the bar on each long side a piece of soft woolen 
blanket was fastened and then redoubled on itself to form a pocket into which a 
hot water bottle could be inserted. These pockets were fixed in position by tacking 
the lower borders to the floor of the frame. The small ends of the frame were 
not lined. A premature jacket, a pad for the bed, and a small blanket completed 
the equipment. An opening 4% inches square was cut in the top of the carrier and 
an isinglass window inserted so that the baby can be under constant observation 
while being transferred to the hospital. Pig. 1 shows the bag. 
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Wishing to test the efficacy of the heating system the following experiment Wits 
conducted. The three hot water bottles were filled with water at 108°; the hag 
was opened in a room the temperature of 'which •was 50°, A thermometer was 
placed in the bag, the bag closed and left in the room by an open window with cold 
air blowing on it. In fifteen minutes the temperature in the bag had risen to 7G°. 



Fi&. 1. 

On transferring the bag to a warmer room of 78° tlie temperature rose to 85° 
w’ithin an hour, a greater length of time than the baby would remain in the hag. 
Therefore, the temperature at wliich tlie hot water bottles should be filled was set at 
not more than 110°. A thermometer was placed in the bag to be u.sed for testing 
water in the home if necessary. 

In our experience, this bag has proved a simple, inexpensive, and efiicient means 
of maintaining the body temperature of premature infants while transporting them 
to the hospital. 


Daniel, C., and Goldenherg-Bayler, S.: Vaccinotherapy in Metrorrhagic Adnexitis, 

Eev. frang. de gjmec. et d'obst. 33: 1, 1938. 

Inflammatory adnexa are the cause of profuse uterine bleeding in 8 to 10 per cent 
of the cases. In the case of metrorrhagia where the customary treatment does not pro* 
duce a cessation of the uterine bleeding, it is important to look for inflamed adnexa. 
The authors believe that vaccinotherapy is the treatment of choice. Not only JS it 
superior to other forms of therapy, but it may be used as a diagnostic measure as 
well. Thus in a case where it is impossible to differentiate inflamed adnexa^ from 
an ectopic pregnancy, if the use of vaccinotherapy is followed by a diminution m 
size of the mass or even a cessation of the uterine bleeding, the mass is inflammatory 
and not a tubal pregnancy. 


J, P, Greeniiill- 



miBILICAL COED CLA]\IP 
Milo E. White, A.B., M.D., Detroit, Mich. 

{From the Department of Obstetrics and Gynecology, Henry Ford Hospital) 

A n TJilBILICAL cord clamp is presented which may he easilj' sterilized and read- 
ily applied and removed. The constricting action of the clamp around the cord 
insures positive hemostasis regardless of changes in its size. 

The clamp, which is illustrated in Fig. l, .is made of 3/16 inch tempered German 
silver and measures two inches in length. It comprises a spring loop carrying two 
spring arms. One spring arm is a single strand of wire, except at its free end where 
it is turned back upon itself to form a linger hold. Tlie other spring arm comprises 
two parallel portions, between which the first mentioned arm moves. The spring arms 



have opposing concave portions, which produce a constricting pressure on the entire 
circumference of the cord. The single strand spring arm tends to pull the cord into 
the space betn^een the parallel portions of the other spring arm, which precludes the 
possibility of the clamp being accidentally pulled off. 

The clamp is applied by appro-ximating the free ends of the spring arms with the 
thumb and the index linger. The cord is then drawn through the circular opening 
formed by the concave portions of the spring arms. The cord- is cut % inch distal 
to the clamp. The spring action of the clamp continues, until the spring arms come 
to the position shown in Fig. 2. This insures adequate pressure on the cord even 
though there may be a decrease in the size of the cord due to the loss of Wliarton's 
jelly. 

After twelve to twenty-four hours the vessels are thrombosed and the cord de- 
hydrated so that the clamp may be removed. Early removal of the clamp insures 
better healing of the umbilicus, because there is no possibility of traction on the 
cord and its premature separation. 

Henry Ford Hospital 
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Editorial 


Tuberculosis and Pregnancy 

T he chance occurrence of pregnancy in a tuberculous Avoman is fre- 
quently looked upon as an unfortunate, if not dangerous, complica- 
tion. The opinion still prevails among many plij’^sicians that abortion 
is essential to conserve the life of the patient. HoAvever, advancement 
in the treatment of pulmonary tuberculosis in particular has brought 
about a modification of this radical attitude and hopelessness need no 
longer prevail among women thus afflicted. 

Of interest in this connection is a proposal presented at a recent meet- 
ing of the State Charities Aid Association of New York by Dr. Marian 
P. Loew, assistant director of the Division of Maternity, Infancy and 
Child Hygiene of the New York State Department of Health. After 
presenting evidence gleaned from a rather superficial review of the 
literature purporting to shoAv the deleterious effects of pregnancy on the 
tuberculous Avoman, Dr. Locav outlined a plan being considered by the 
NeAv York State Department of Health AA'hereby an x-ray study Avould 
be made of every woman attending ante-partum consultations through- 
out the State, with a vicAv of throAving “considerable light on the true 
incidence of tuberculosis in this group” and yielding “an estimate of 
administrative costs of including an x-ray as part of every ante-partum 
examination. ’ ’ 

While the importance of recognizing a tuberculous lesion in a pregnant 
Avoman early in the course of gestation cannot be disputed, there are a 
number of points raised by Dr. LoeAv’s proposal that are open to serious 
question. The evidence provided by a similar survey of 1,073 cases 
x-rayed by the BelleAUie-YorkAdlle Health Demonstration in Ncav York 
City in 1933 and 1934 and Bridgeman and NorAAmod’s study of 14,000 
patients at the Johns Hopkins Hospital, indicate that the incidence of 
tuberculosis in pregnancy approximates that of the population as a 
Avhole. This being so, as expensive a method of case finding as routine 
x-rays of the chest Avould seem to be unAvarranted by a state health de- 
partment even as a research problem. It should also be pointed out that 
the results of a study so conducted Avould fail to ansAver the question of 
the incidence of tuberculosis in pregnancy except as applied to the rather 
special loAv-income group of patients Avho Avould be seen in the State- 
conducted prenatal clinics. 

In addition to these criticisms of the plan. Dr. Locav’s proposal to 
defer the examination until the fifth month of pregnancy' or even later 
“to secure a true picture of the lung findings” Avould do much to nullify 
the practical value of the study. It is noAV rather genei’ally agreed that 
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if a gestation in a tuberculous woman is to be interrupted, the uterus 
should be emptied not later than the twelfth week, and if the pregnancy 
is to be allowed to continue, the patient should be well started on a 
tuberculosis regime by the fifth month. 

Of much more practical importance than the proposed study would be 
efforts to provide adequate tuberculosis and obstetric care for pregnant 
patients with phthisis. At the present time facilities are almost entirely 
lacldng, not only in New York State but also, vdth one or two exceptions, 
in other states as well for the care of the tuberculous gravid woman 
through the antenatal period, parturition, and puerperium. This being 
so, the deleterious effects of pregnancy on pulmonary tuberculosis must 
be attributed primarily to lack of proper treatment of the lung disease 
and secondarily, if at all, to the pregnancy itself. 

Edwin M. Jameson, M.D. 



Department of Maternal Welfare 


Conducted by Fred L. Adair, M.D., Chicago, III. 


CESAREAN SECTION 

An Analysis op 1,000 Consecutive Operations 

Edwin P. Daily, M.D., Washington, D. C. 

(Fro7n the Department of Obstetrics and Gynecology, University of Chicago) 

INCIDENCE 

T he cases analyzed in this paper are 3,000 consecutive cesarean sections per- 
formed since the affiliation of the Chicago Lying-in Hospital with the University 
of Chicago, in the service of Dr. Fred L. Adair. The period covered by the study 
is from 1931, to March, 1938. There were 18,009 patients delivered in the 

hospital during this period, giving an incidence of cesarean sections among hospital 
cases of 5.5 per cent. 

There were 50 operators for the entire series, 28 of udiom were residents or full- 
time members of the departmental faculty and 22 were physicians in private prac- 
tice. The departmental staff operated upon 79.2 per cent of the cases, the courtesy 
staff upon 20.8 per cent. No one man operated upon more than 8.2 per cent of the 
1,000 cases. 

Types of Operations . — 

527 Laparotrachelotomies 52.7 per cent 

399 Laparotrachelotomies and sterilization 39.9 per cent 
59 Porro cesarean section 5.9 per cent 

14 Classical cesarean section (7 sterilized) 1.4 per cent 
1 Vaginal cesarean section 0.1 per cent 

Sterilizations . — 

465 of the patients were sterilized 46.5 per cent 

287 by Madlener technique 
119 by resection of tubes (Adair technique) 

59 by Porro cesarean section 

Maternal Mortality . — 

There were a total of 8 deaths following the operations, a percentage of 0.8. 
Two patients died of tuberculous meningitis, the operations being performed 
ante mortem to obtain a living child. 

One patient, a decompensated cardiac case with chronic nephritis, died of cardiac 
failure following a classical cesarean section. 

One death resulted from postoperative abdominal hemorrhage, from a bleeding 
omental vessel, the operation, a laparotrachelotomy, being performed because of a 
contracted pelvis and a previous cesarean section. 

One death, 78 days postoperative, was the result of generalized infection; the 
patient had a history of chronic endocarditis. The laparotrachelotomy and sterihza 
tion was performed because of a mitral stenosis. 

One death was from bilateral pulmonary embolism following thrombophlebitis. 
The laparotrachelotomy was done for placenta previa. 
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One patient died of generalized peritonitis following a Porro cesarean section 
performed after the membranes had been ruptured, the patient in labor over twenty 
hours. The indication was cephalopehdc disproportion. 

One patient died of generalized peritonitis following a laparotrachelotomy com- 
bined with a myomectomy and left salpingo-oophorectomy. The indication for op- 
eration was fibrom 3 mmas of the uterus. 

Morlidity. — The standard as advocated by the American Committee on Maternal 
Welfare was used in calculating the morbiditj' of these patients. Any patient with 
a temperature of 38° C. (100.4° F.) or over, recorded on any two daj’s after the 
first twenty-four hours post partum, oral temperature readings being made at least 
four times dailj', is regarded as febrile. 

There were 438, or 43.8 per cent, of the 1,000 patients who became febrile ac- 
cording to the above standard and 122 who remained in the hospital longer than 
fourteen daj's postoperative. Of the 527 patients having a laparotrachelotomy witli- 
out sterilization, 45.7 per cent became febrile. Of the 399 patients having a 
laparotrachelotomy and sterilization, 40.0 per cent became febrile. Tlie lower 
morbidity in the sterilization group is probablj' explained by the fact that tliese 
operations are more frequentl}' elective. Of the 59 patients having Porro cesarean 
sections, 59.5 per cent became febrile. Of the 14 patients liaving a classical cesarean 
section, 85.7 per cent became febrile. The one vaginal cesarean section was febrile. 

Influence of Labor on Morbidity: Of the 1,000 patients, 334, or 33.4 per cent, 
were in labor at time of operation; 50.7 per cent of these patients became febrile. 
173 patients were in labor twelve hours or more; 54.3 per cent became febrile. 161 
patients were in labor less than twelve hours; 49.0 per cent became febrile. 666 pa- 
tients were not in labor; 40.4 per cent became febrile. 

Influence of Euptured Membranes on Morbidity: Of the 1,000 patients, 207, or 
20.7 per cent, had ruptured membranes at the time of operation; 113 or 54.6 per cent 
became febrile. 106 patients had ruptured membranes for twelve hours or more; 61 
or 57.5 per cent became febrile. 101 patients had ruptured membranes for less than 
twelve hours; 53 or 52.5 per cent became febrile. 793 did not have ruptured mem- 
branes; 40.9 per cent became febrile. 

Fetal Mortality. — There were 24 stillbirths, 17 of which were premature births 
(weighing less than 2,500 gm.). Abruptio placentae preceded 21 of these, placenta 
previa 2, and eclampsia 1. Forty-three infants, of which ^7 were premature births, 
died in the neonatal period. A total of 67, or 6.7 per cent, of the infants were still- 
born or died in the neonatal period; 44 were premature and the majority of the 
deaths followed abruptio placentae or placenta previa. 

Indications for Operation. — Many patients presented multiple indications for 
operations so that it was necessarj^ to classifj' them according to the major factor 
in making the decision for operation in each case. 

Disproportion and Dystocia: Contracted pelvis, 333; dj'stocia dystrophy sjmdrome, 
41 ; cephalopelvic disproportion, 27 ; prolonged labor with inertia, 13 ; cervical 
d 3 ’stocia, 21; BandPs ring, 2; previous Diihrssens incisions, 2; previous third tear 
recentl 3 ' repaired, 4; plastic repair of urethra, 1; atresia of vagina, 3; vaginal and 
vulval varices, 1; previous difiicult labors witli repeated stillbirths, 8; elderly 
primiparas, 7; fibrom 3 'omas of uterus, 13; transverse, brow or face, 7; 48.3 per cent. 

Hemorrhage: Placenta previa, 79; abruptio placentae, 46; 12.5 per cent. 

Toxemias and Delated Conditions: Clironic nephritis, 42; pre-eclampsia (non- 
convulsive), 65; eclampsia (convulsive), 9; essential hypertension, 7; 12.3 per cent. 

Previous Cesarean Section: No other indication other than sterilization or threat- 
ened rupture of uterine scar, 118; 11.8 per cent. 

Cardiac Disease: 104; 10.4 per cent. 

Other Chronic Organic Disease and Certain Local Complications: Umbilical or 
ventral hernia, 9; diabetes, 9; pulmonary tuberculosis, 9; tuberculous meningitis, 2; 
tuberculosis of hip, 1; thromboc 5 i;openic purpura, 2; twisted ovarian cyst, 2; right 
h 3 ’’dronephrosis, 2 ; 1 kidne 3 ’^, 1 ; Gaucher ’s disease, 1 ; other indication for steriliza- 
tion, 4 ; carcinoma of cervix, 2 ; acute cholec 3 ’stitis, 1 ; brain tumor, 1 ; multiple 
sclerosis, 1; 4.7 per cent. 
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Previous Ceswrean Sections.— 279, or 27.9 per cent, of the patients had a previous 
cesarean section, 233, or 23.3 per cent, had one; 42, or 4.2 per cent, had two, and 
4, or 0.4 per cent, had three previous cesarean sections. Of the 279 patients who 
had previous cesarean sections, 207, or 74.9 per cent, were sterilized. 167, or 
71.6 per cent, of the 233 patients w’ho had one previous section, were sterilized. 
37, or 88.1 per cent, of the 42 patients w'ho had tw'o previous sections, were sterilized. 
4, or 100.0 per cent, of the 4 patients who had three previous sections, were sterilized. 

Previous Stillhirtlis . — Of the 563 women who had previously borne children, 113, 
or 20.0 per cent, had had stillbirths. The majority of the previous stillbirths re- 
sulted from prolonged labors or difficult instrumental deliveries. The indication for 
the cesarean section in most of these cases was contracted pelvis, but in a few cases 
cesarean sections were performed because of the history of previous difficult de- 
liveries with resultant stillbirths. 

Period of Gestation. — 9.9 per cent were from 41 to 44 weeks, 46.1 per cent were 
in the fortieth week, 36.4 per cent w'cre 36 or more but less than 40 w'eeks, and 7.5 
per cent were 26 or more but less than 36 weeks. The operations performed before 
the tliirty-sixth week of gestation were almost entirely upon patients having abruptio 
placentae, placenta previa, chronic nephritis, or severe toxemia failing to respond to 
conservative treatment. 

Anesthesia . — ^Local anesthesia alone, 610 cases, 61.0 per cent; local anesthesia 
and ethylene, 138 cases, 13.8 per cent; local anesthesia, ethylene and ether, 21 cases, 
2.1 per cent ; local anesthesia and avertin, 5 cases, 0.5 per cent ; local anesthesia and 
cyclopropane, 4 cases, 0,4 per cent; ethylene, 98 cases, 9.8 per cent; ethylene and 
ether, 106 cases, 10.6 per cent; cyclopropane, 17 per cent, 1,7 per cent; ether, 1 case, 
0.1 per cent. 

The anesthetic of choice is novocaine, 0.5 per cent used for local infiltration. 
Ethylene is used to supplement tlie local anesthesia when necessary. Some patients 
in labor are difficult to control under local anesthesia and ethylene or cyclopropane 
is the initial anesthetic. Ether is only added when ethylene fails to relax the patient 
sufficiently. 

SUMMARY 


The comparison of the analysis of the first 500 operations with the second 500 
operations shows certain significant differences. 

The percentage of patients sterilized at time of operation increased 15 per cent. 
This increase is probably explained by the increased number of operations per- 
formed because of cardiac or other chronic organic diseases. 

The use of the Madlener technique for sterilization increased 56 per cent while 
resection of the tube technique decreased 40 per cent. 

The maternal mortality decreased 40 per cent (5 to 3). 


The morbidity decreased 11 per cent. 

The number of operations performed because of contracted pelvis decreased 33.2 
per cent, for pre-eclampsia decreased 52 per cent, and for eclampsia decreased 8 
per cent, while the operations performed because of previous cesarean section (BO 
indication other than sterilization) increased 103 per cent, for cardiac disease lU' 
creased 97 per cent, and for chronic nephritis an increase of 143 per cent. 


Cesarean section is considered definitely contraindicated when a patient has a con- 
vulsive toxemia. Operations upon eclamptic patients are only performed when other 
indications for the operation are present and after the convulsions have been con- 
trolled by conservative treatment. There was only one operation performed on a pS' 
tient with eclampsia in the second series of 500 operations. Cesarean section is per 
formed on pre-eclamptic patients only wlien improvement has not occurred under con- 


servative treatment. _ _ 

The low mortality rate for these 1,000 operations lias only been made possib^ J 
a combination of factors not readily available in smaller cities and rural areas. 
of the patients had attended the prenatal clinic throughout their pregnancies. Ea 
tients with cardiac disease, diabetes, tuberculosis, sj-philis, toxemia, etc,, are given 
special attention in designated clinics. 
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The hospital was built and equipped to provide every possible safeguard to the 
health of maternity patients. There is complete isolation of all infected mothers 
and infants from the other patients. Facilities are available for immediate trans- 
fusion of blood at any time. 

Every patient in the hospital is seen by a senior staff obstetrician at least once 
a day and by the resident staff more frequently. No major operation is decided upon 
without consultation with the senior staff obstetrician and no operation is per- 
formed by a resident without assistance from a member of the departmental staff. 
Local anesthesia is the anesthetic of choice and without question the safest for this 
tjq)e of operation. 

CONCLUSIONS 

These cases have not been analyzed with the idea of minimizing the risk of 
cesarean section but rather to point out that when the operation is indicated, per- 
formed at the proper time, in a suitable hospital by a competent obstetrician, the 
mortality rate is consistently low. It is the ill-advised, ill-timed operations per- 
formed by unskilled obstetricians or surgeons in hospitals not equipped to safely care 
for maternity patients that have brought discredit upon the operation in many com- 
munities today. 

Equally as good results are obtained in similarly organized and administered in- 
stitutions and can be made possible in other hospitals. The requirements of the 
American College of Surgeons for approval of hospitals accepting obstetric patients 
should be rigidly met in every hospital. 


Wilson, William: Treatment of Pruritus Vulvae by Alcohol Injections, J. A. 

M. A. 110: 493, 1938. 

Forty-nine cases of pruritus vulvae which had been treated unsuccessfully by 
various conservative methods and were of long standing (average over eight 
years) were subjected to subcutaneous injections of 95 per cent alcohol. The 
needle is inserted perpendicularly through the skin. Only from 2 to 4 minims of 
alcohol is injected at a single insertion of the needle. The number and spacing 
of injections depend on the extent of the pruritus, the age of the patient, and 
the condition of the peripheral circulation. Wlien the circulation seems unimpaired 
one may inject as much as 4 minims of alcohol beneath every square centimeter 
of the pruritic skin. General anesthesia was always employed. 

Immediately after injection the labial folds, particularly the labia majora, 
become more or less edematous, reaching a maximum in from twelve to twenty- 
four hours. After twenty-four hours the edema slowly subsides, so that in from 
three to ten days the vulva usually appears normal, except for some induration. 

The itching usually stops at once. If certain areas are overlooked or improperly 
treated, these can be reinjected under local anesthesia. 

Few patients have complained of pain after alcohol injections. At first the swollen 
labia are slightly tender to firm pressure; this may persist until the swelling is gone. 
Some have been slightly annoyed by the numbness wliich naturally follows degenera- 
tion of nerves. Convalescence amounts to no more than a recovery from anesthesia. 
Some patients resumed their occupation after just one day. 

Complications occurred in only two patients; small hematomas developed and 
were incised. 

The results were as follows: 25 patients (51 per cent) had complete relief; 4 ex- 
perienced partial relief; only 2 had no relief. 

There have been 13 recurrences (26 per cent) ; 5 of these patients had a leuco- 
plakic vulvitis. 

Gro\t!r Liese. 
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OBSTETRICAL SOCIETY OF PHILADELPHIA 

MEETING OF MAECn 3, 1938 
The following case report was presented: 

UnGontrollahle Postpartum Hemorrhage. Drs. J. H. Sharkey, J. B. klont- 
gomery, and J. L. Eichards. 

The papers of the evening were as follows: 

Post-partum Hemorrhage as a Cause of Death. Dr. C. T. Beccham. (For origi- 
nal article, see page 258.) 

The Treatment of Myomata Uteri. Dr. J. P. Lewis. 

Neonatal Mortality at the Philadelphia Lying-in Hospital. Dr. E. INI. Tyson. 
(For original article, see page 241.) 


WASHINGTON GYNECOLOGICAL SOCIETY 

MEETING OF JANUAET 22, 1938 
The following papers were presented: 

Endocrine Treatment for Sterility in the Pemale. Dr. D. W. Titus. 

The Surgical Management of Uterine Prolapse and Associated Benign Pa- 
thology. Dr. E. H. Eichardson. 

MEETING OF MAFCE 26, 1938 
The following papers were presented: 

Roentgen Diagnosis of Pregnancy. A Review. Drs. Joseph F. Elward and 
Joseph F. Belair. 

Etiologic Factors in Sterility. Dr. J. Kotz and Dr. Elizahetli Parker. (For 
original article, see page 233-.) 


PITTSBURGH OBSTETRICAL SOCIETY 
MEETING OF JUNE 6, 1938 
The following case report was presented: 

Uteroplacental Apoplexy. Dr. J. P. McComb. (For original article, sec page 
336.) 

Paj)er of the evening: 

An Evaluation of Obstetric Analgesics and Anesthetics. Dr. C. K. j^lurray. 



Department of Reviews and Abstracts 


Conducted by Hugo Ehrenfest, M.D. 


Selected Abstracts 


Endocrinology 

(Continued from January issue.) 

B6clere, 0.: • Treatment of Postmenopausal Trophic Vulvar Disturbances, Bull. 

Soc. d’obst. et de gjmec. 26: 378, 1937. 

Eor trophic vulvar disturbances such as atrophy, sclerosis, dryness, and pain 
Beclere recommends the use of ovarian hormones. He gives intramuscular injec- 
tions of 10,000 units of estrogenic substance every fifteen days. This is continued 
until relief is obtained, then the injections are given once a month. In addition 
to this medication the patients are given local diathermy treatments, to improve 
pelvic and vulvar circulation and to intensify nutritional exchange. Further therapy 
consists of the local application of estrogenic substance to the affected vulvar 
tissue. This combination of therapy has given excellent and remarlcably rapid re- 
sults. The first symptoms which disappear are pain and drjmess of the mucosa. 
Then the vulvar shrinking disappears and coitus again becomes possible. In the 
author’s cases cure was obtained in two months, 

J, P. Greenhill. 

Moricard, R.: Clinical Signs of Absence of Folliculin— Atrophy of the Labia 

Minora, Bull. Soc, d’obst. et de gynec. 25: 526, 1936. 

In women of menstruating age the labia minora are of variable size and they con- 
tain sebaceous glands, IVlien follicular action disappears, there is a progressive 
decrease in size of the labia minora and a partial disappearance of the sebaceous 
glands. The labia then become glistening and smooth. Such a condition is ob- 
served a few months after castration. The retrogression of the labia minora may 
be asymmetrical. The author was able to restore the atrophic labia partiallj to 
their original state in one case by administering estrogenic hormone. 

J. P. Greenhill. 


Palmer: The Schiller Test After the Menopause, Its Use in the Diagnosis of the 
Absence of Follicular Secretion, Bull. Soc. d’obst. et de gyn6c. 26. 4o, 193/. 

The Schiller test depends upon the demonstration of the presence of glycogen in 
the squamous epithelium of the cervix by the addition of Lugol’s solution. Palmer 
has used this test routinely during the past eighteen months, and he can confirm 
the claims made for the test, namely that glycogen is absent in carcinomatous cells. 
The present study was carried out on 42 women of whom 17 were in a spontaneous 
menopause, 19 in a menopause following operation and 6 in a menopause following 
radiation therapy. The author found that after the menopause glycogen disappeared 
from the squamous epithelium. In menopausal cases, staining with Lugol’s solution 
produced a drab color in the areas free of glycogen. Conversely if Lugol’s solution 
produces the normal dark discoloration more than three years after a hysterectomy 
or more than twelve years after a spontaneous menopause there is proved a per- 
sistence of follicular secretion. The cause for this persistence should be investigated. 

J. P. Greenhill. 
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Wiesbader, Jans, and Kurzrok, Raphael: The Menopause, Endocrinology 23: 38, 

1938. 

Two hundred patients were successfully treated for menopausal symptoms by 
means of estrogens, an ether-alcohol extract of the whole ovary, and calcium. The 
Ijest results were obtained in patients in whom menstruation had ceased completely. 
Uterine bleeding (not menstruation) may result from such treatment. The signif- 
icance of this is discussed. ' 

J. Thounwell Witherspoon. 

Donald, H. E.: Treatment of the Female Climacteric by Follicular Hormone, 

Brit. M. .T. 2: 899, 1937. 

The climacteric is associated with a decline in secretory activity of the ovary, and 
a rise in gonadotropic secretion of the pituitary. 

The duration of menopausal S 3 ’mptoms is subject to as much individual variation 
as their severity and origin. Mild menopausal psychoses — ^irritability, depression, 
loss of confidence and mental exhaustion — appear to be benefited by small doses of 
estrin (3,000 international units, or 0.3 mg. estrone by mouth daily). Vascular 
spasm with hj'pertension and edema also responds favorably to estrin therapy. The 
author employed intramuscular and oral doses temporarily, followed by oral admin- 
istration alone for a longer period. 

The wide range of rheumatic manifestations which characterize the climacteric 
may also have a vascular origin. Comparatively large amounts of estrin are required 
over a period of at least six months to benefit these patients. Visceral spasm and 
functional disturbances of the gastrointestinal tract respond to estrin therapy. No 
improvement was noted in cases of menopausal asthma and bronchitis. Low back- 
ache is diflficult to relieve. Additional administration of corpus luteum may benefit 
the latter. 

The dosage varies widelj’’ in individuals. Mild cases may require 1,000 interna- 
tional units three times daily bj' mouth to control symptoms. In severer cases 1 mg. 
estrone (10,000 I.U.) intramuscularly in oil tivice weekly combined with 0.1^ mg. 
(1,000 I.U.) three times daily by mouth may be necessary. Some required higher 
doses for an initial period of treatment. The vaginal smear test of Papanicolaou 
is an aid in deciding dosage. The duration of treatment varies in individuals, de- 
duction in dose must be effected gradually and over a long period of time, beginning 
at least two months after the patient has been symptom-free. 

The question of cost is a vital factor to patient and hospital. It appears illogical 
for anj' hospital to deny its patients the established benefits of estrin therapy wliile 
permitting expenditure of equal sums of money in the care of many less sinister con- 
ditions. The ingenuitj" of the organic chemist may in the near future provide the 
answer to the cost problem. 

F. L. Adair and S. A. Pearl. 

Israel, Leon S.; Evaluation of Endocrine Therapy in Primary Dysmenorrhea, 

J. A. M. A. 106: 1698, 1937. 

Thirteen of the 39 patients were treated with estrogenic substance in the form 
of hydroxj’estrin benzoate (Progynon-B) administered intramuscularly in doses of 
5,000 to 10,000 rat units every fourth day for from three to four months. Of this 
group, six were entirelj' free from pain only while the substance was administered 
and four remained sj'mptom free from two to four months following withdrawal 
of treatment. The remaining three patients were unaffected by the treatment. 

Ten patients received antuitrin-S subcutaneouslj' every other day in doses of 200 
rat units (2 c.c.) for periods of from two to three months. Pour patients experienced 
relief from dj'smenorrhea : one has remained well for a period of fourteen months 
after the withdrawal of treatment, and the other 3 had painless periods during 
the course of the treatment onlj'. The remaining G patients were unaffected by 
the treatment. 
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Sixteen patients were given small oral doses of estrogenic substance; 10 of these 
received emmenin in doses of 1 tablespoonful three times daily for periods averaging 
four months. Three of these were relieved of pain; one has remained symptom 
free for one year following the course of the treatment, and the other two only 
while emmenin was administered. The remaining 7 patients were unaffected. Six 
of the patients were given progjmon tablets in doses of 600 rat units three times 
daily for periods averaging three months. Five of the 6 were unrelieved. 

The results as a whole were disappointing. 

Grover Liese. 

Moffat, William: Treatment of Menstrual Migraine, J. A. M. A. 108: 612, 1937. 

The result of treatment with gonadotropic urine extract in 17 cases of menstrual 
migraine, followed over a period of three years, was relief in all. Some, usually those 
who had suffered most severely over the longer periods of time, have been unable 
to discontinue treatment entirel}'. 

In all but 4 of 11 cases studied, the sella turcica was found to be abnormal. 

The following routine was evolved: Beginning with the fifth or seventh day after 
the onset of the menstrual flow a small dose, usually ranging from 2 to 6 rat units, 
is given; the dose is slightly increased daily until the tenth day, then rapidly in- 
creased, reaching a maximum of from 50 to 125 rat units on the fourteenth day, 
after which from 25 to 50 units are given daily until the onset of the next menstrual 
period. 

The results tend to confirm the hypothesis that a leading factor in the production 
of menstrual migraine is an ovarian Iij’pofunction, perhaps associated with an anterior 
pituitary hj^perfunction. 

Grover Liese, 

Pasztor, M.: Ovarian Bronchial Asthma, Monatschr. f, Geburtsh. u, Gynak. 105: 

161, 1937. 

It is the opinion of the author that bronchial asthma can be connected with 
the female genital organs in a causal relationship. The attacks of bronchial 
asthma which occur during pregnancy and at the time cf the menses are most 
likely due to the vagotonic effect produced by the estrogenic hormones. The 
attacks of asthma which occur during the menopause are due to a hormonic dis- 
turbance the primary cause of "which is absence of ovarian function. For the 
attacks which occur during the menses, corpus luteum preparations should be 
given to diminish the excessive activity of the estrogenic hormones. During the 
menopause on the other hand, ovarian extract should be administered. 

J. P. Greenhile 

Schafer, W,: The Influence of Estrogenic Hormone on the Reactions of Allergic 

Organisms, Med. Klin. 33: 1061, 1937. 

Wiehler had observed that asthmatic women had an increase in their diffi- 
culties just before each menstrual period. Schiifer tried to determine the effect of 
ovarian preparations on the reactivity of sensitized female guinea pigs. He 
found that a much larger proportion of sensitized animals went into shock and 
died than not sensitized control animals. Hence an increased estrogen content 
in the body augmented the tendency to anaphylaxis in female animals. Schafer 
warns physicians to give estrogenic substance to allergic patients onlj’" with great 
caution. 

J. P. Greenhill 

Potter, Mabel P,: Oral Administration of Oestrin to Premature Babies, Brit. 

M. J. 1: 1201, 1937. 

The author reports the use of progjmon in 11 premature babies and 1 sick 
baby with satisfactory results. Given orally, this form of estrin appears definitely 
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helpful in premature infants. The babies cause less anxiety; the feedings are 
taken better; the initial loss of weight appears less and is usually made up sooner. 
No baby to whom it was given died. 

The arguments in favor of this therapy, according to Martin (1929), are (I) 
that the blood of newly born babies at term contains a comparatively large 
amount of estrin; (2) this is rapidly excreted by the kidneys in the first three 
or four days of postnatal life; (3) a baby born prematurely is at a disadvantage 
because it lacks the stimulus of the estrin which would normally have been 
present in its blood had it remained in utero; (4) the administration of estrin 
helps to make up this deficiency. 

P. L. Adair and S. A. Pearl 

Romaniello, Giovanni: The Action of the Hormones Contained in the Urine of 

Pregnant Women Upon the Mammary Glands of Animals, Polia Gynaec. 33: 

2 , 1936. 

The author studied the action of the hormones in the urine of pregnant women 
upon anatomic development and function of the mammary glands of animals. 

He found that the hormones affected the adult guinea pig mammary gland in 
such a manner as does pregnancy. In those already pregnant there occurred a 
relative hypertrophy; in those of puberty the glands approached the adult stage, 
as also did the mammary glands of castrated guinea pigs already in the stage 
of extreme atrophy. 

Mario A. Castallo 

Engelhart, Erich: A New Action of the Lactation Hormone of the Pituitary and 

Its Effect on Ovary and Uterus, Klin. Wchnschr. 16: 425, 1936. 

It is well established that the lactation hormone of the pituitary wOl, when 
injected into female guinea pigs, produce a definite activation of the breasts and 
actual milk secretion. Engelhart followed this reaction for eight days and then 
killed the animals in order to study the effect of this hormone on the ovary and 
the uterus. 

He was unable to find any ruptured follicles or corpora lutca in the ovaries. 
There was in eacli instance a well-developed luteinization of the ovaries which 
was demonstrable grossly as well as microscopically. On serial sections of the 
ovaries, degenerated follicles were found but no corpora lutea, and the diffuse 
luteinization was found throughout the entire ovarian stroma. 

The uterine mucosa showed a tj-pical pregravid reaction and the myometrium 
failed to contract in response to pituitary extract in the normal manner. The 
author believes therefore, that it may be possible to explain the puerperal amenor- 
rhea and sterility of lactation by these actions of the lactation hormone on the 
ovary and uterus. 

Ealpii a. Eei.s 


D'ott, Ugo Mugnai: Prehypophysis and Lacteal Secretion, Eiv. ital. di ginec. 19 • 
• 505, 1936. 

From a review of the literature relative to the production of mammary secre- 
tion and his own work the author draws the following conclusions: The hj- 
pophyseal gland, when stimulated by one hormone or another, re.sponds with an 
increase of its own activity. The mammary glands respond to hypophyseal stim- 
ulation when they have been previously prepared by the ovarian hormones; how- 
ever, they do not react in animals before puberty. 

It would be very interesting, he statc.s, to observe the lacteal secretion in adult 
hvpophysectomized animals, treated with various other hormones, 

ATTfiTTKT F. DaRO 
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Mayor, Jose M. : The Inhibitory Effect of Follicular Hormone on Milk Secretion 
During the Fuerperium, Zentralbl. f. Gyniik. 60; 2379, 1936. 

Mayor summarizes the results of his observations by stating that the intra- 
muscular injection of follicular hormone immediately following expulsion of the 
placenta exerts an inhibitory effect on the mammary glands of the puerperal 
woman. 

' Daily doses of 200 to 10,000 mouse units of follicular hormone, given over a 
period of six to eight daj^s consecutively, do not show a clinically determinable 
inhibitory effect, whereas 250,000 mouse units of follicular hormone given in one 
dose produce a distinct inhibitory effect on the activity of the mammary gland. 

Concerning the clinical application of these findings the author states that 
this form of therapy is being employed at his clinic in cases of stillbirths and 
abortions. 

Eichard E. Sosima 

Adrian, J,; Therapeutic Value of Injections of Folliculin in Cases of TJndesired 
Secretion of Milk, Bull. Soc. d’obst. et de gynec. 27; 331, 1938. 

Eesearch has demonstrated that estrogenic substances have a depressing action 
on the hj-pophysis and that the secretion of milk which depends upon the anterior 
pituitaiy hormone, prolactin, undergoes the same inhibition. He treated 100 
women in whom it was desired to suppress the flow of milk by giving them a total 
of 60,000 units of estrin. This therapy brought about a reduction in the flow of 
milk only in 43 per cent of the cases. The preventive action of estrin was not 
encouraging. 

J. P. Greenhill 

Eoss, John E.; Prolactin — Its Effect on the Secretion of Woman’s Milk, Endo- 
crinology 22; 434, 1938. 

Prolactin was administered, intramuscularly to mothers whose daily breast 
milk secretion on the fifth and sixth days was less than 400 c.c. The injections 
were given twice daily over a two-day period. One group of patients received a 
total of 400 U., whereas the second group received a total of 1,000 U. A control 
group of patients received intramuscular injections of normal saline. 

The higher concentration of prolactin administered appeared to increase slightly 
the secretion of breast milk during the remainder of the stay in hospital. Of much 
more significance, however, was the fact that 7 out of 11 patients receiving this 
higher concentration of prolactin, whose records could be followed after dis- 
charge from the hospital, nursed their infants completely, whereas out of 8 such 
observed patients receiving the lower concentration of prolactin only 2 were able 
to nurse their infants completely. Of the 8 controls observed who received normal 
saline, only 1 nursed her infant completely. 

Bather severe local reactions followed the injection of the larger amount of 
prolactin. It is probable that further purification of prolactin will eliminate 
these reactions. The administration of prolactin apparently has no effect on the 
fat, protein or ash content of the breast milk secreted. The effect obtained 
justifies further investigation. The urinary excretion of estrin in these cases was 
within the range found during the normal menstrual cj'^cle. 

J. Thornwell Witherspoon 

Dingemanse, Borchardt, and Laqueur: Male Hormones in Urine of Men and 
Women of Different Ages, Schweiz, med. Wchnschr. 67; 670, 1937. 

They studied the amount of male hormone in the urine. of men and women 
of different age groups. ' The male,- like 'the female, hormones are eliminated in 
the urine in two different forms. Tlie methods of determination formerly em- 
ployed disclosed only -the -free form of the male hormone. ' However, a large 
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portion of the hormone is eliminated in the combined form. Thus the formerly 
detected quantities of 4 to 6 units of male hormone per liter of urine are much 
too low. By heating with acid, the hormone can be freed from the combination 
and thus becomes demonstrable. The authors summarize their observations: 
(1) The urine of healthy, sexually mature men contains 40 to 50 units. (2) The 
urine of healthy women contains approximately the same quantity of male hor- 
mone as does that of men (average, 30 to 60 units). (3) After sexual function 
has ceased, even during advanced senility and after castration, the urine still 
contains male sex hormone, but the quantities of the hormones are considerably 
less than in younger persons. (4) Boys and girls eliminate male hormone, hut 
the quantities are smaller. (5) Pregnancy urine also contains male hormone. 
(6) It is improbable that the eliminated hormone originates in the ingested food. 

J. P. Greenhill 

Korenchevsky: The Bisexual Properties and Co-operative Activity of Sexual Hor- 
mones and Their Effects on Females, Brit. M. J. 2 : 896, 1937, 

Bisexual properties have been found in nearly all the sexual hormones, and the 
cooperative activity of most of them with estrone and estradiol has been demon- 
strated on female rats experimentally. Suggestions are advanced as to the sig- 
nificance of these facts in regard to sexual physiology and pathology, and in rela- 
tion to the therapy of general sexual disturbances in females. In the present 
state of knowledge, the author believes that the results of his experiments and 
those of other workers do not in an}' circumstances justify the use of the bisexual 
hormones with pronounced male activity in the treatment of diseases of women. 

F, L. Adair and S, A. Peard 

Groher, Hans: The Effect of Male Sex Hormone on Infantile Ovaries, Arch, 
f. Gynak. 165: 347, 1938, 

The authors found that male sex hormones will stop the de%’'elopment of normal 
follicles in the ovaries of immature females almost completely. These follicles 
developing before the administration of male sex hormones underwent degenera- 
tion and became atretic. In addition to this atresia of primary follicles there 
also resulted a marked inhibition of development of the secondary follicles. 

Ralph A. Eeis 

Mocquot, P., and Moricard, B,: Action of the Male Hormone (Acetate of Testos- 
terone) on Castration Symptoms of the Female, Bull. Soc. d'obst, et de gynec, 
25: 787, 1936. 

The authors found that the administration of the acetate of testosterone modi- 
fied and in general ameliorated the neurovegetative functional disorders whic 
occur after castration in women. This substance, however, had no effect on the 
trophic vaginal disturbances secondary to castration. There may be a modifica- 
tion of the psychic state and in particular a sensation of euphoria and of increase 
activity but this effect is not constant. On the other hand there may result an 
increase in nervous instability. 

J. P, Greenhill 

Zuckennan, S.: Inhibition of Menstruation and Ovulation by Means of Testos- 
terone Propionate, Lancet 2: 676, 1937. 

At this time it appears that any of the sex hormones will stop the estrous 
Estrin inhibits menstruation in monkeys and women, and so will progestin. 
study is concerned with testosterone. One monkey which had had a reasonab } 
regular menstrual cycle for 7 periods had a complete interruption of the cycle for 
210 days when 25 mg. of testosterone were given tiviee weekly. A second monkey 
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had an amenorrhea of 122 days by the same treatment. Menstruation occurred 
eight days after discontinuation of the therapy. Detailed reports are given on 
the microscopic appearance of the ovaries. 

Thus ovulation is suppressed in the normal mature monkey by estrin, and 
this study would indicate that temporary sterility could be secured and con- 
trolled by propionate testosterone. The masculinizing effects are slight and 
controllable. No changes occurred in the voice or hair growth, but the clitoris 
increased slightly. The internal reproductive organs remained uninjured, and 
menstruation was soon re-established with interruption of the therapy. 

It is suggested that testosterone is worthy of clinical investigation to produce 
temporary sterility and to control uterine bleeding. 

; H. Close Hesseltine 

Hartman, Carl G.: Menstruation Inhibiting Action of Testosterone, Proc. Soc. 

Expet; Biol. & Med. 37: 87, 1937. 

Testosterone and testosterone propionate inhibit the onset of menstruation in 
the normally cyclic monkey, after castration and after cessation of estrin in- 
jections. 

In this sense this androgen simulates the action of progestin, as it does also 

in its stimulation of mammary development and in its inhibiting action on the 

vaginal mucosa. In its effect on the sex skin, however, it seems able to replace 

the estrogens, for this remained brilliantly red in a castrate for sixty-three days 

after estrin deprivation. „ „ 

Hugo Ehkenfest 


Poss, George L.: Action of Testosterone Propionate on the Female, Lancet 1: 

992, 1938. 

In the opinion of the author metrorrhagia and menorrhagia can be controlled 
by the injection of testosterone propionate in adequate doses. In 16 cases a 
total dose of 300 to 800 mg. was required. In some of these, doses of 20 to 40 
mg, given twice weekly for a few months were adequate, while in severe cases, 
dosages of 100 mg. daily or 150 to 200 mg. twice weekly were given. One patient 
failed to respond after a total dose of 2,800 mg. 

A temporary therapeutic menopause with hot flushes may be induced with large 
doses so that menstruation is postponed for several months. Ovulation and 
luteinization are inhibited. The endometrium is in the resting stage. The breasts 
become smaller. There is definite increase in the size of the clitoris in some cases. 

Before testosterone propionate can be regarded as a valuable addition to 

gynecologic practice its effects in large dosage over a long period of time must 

be studied, _ -n- 

Carl P, Huber 


Douay, E,; Some ITses of Testosterone Propionate in Gynecology, Compt, rend. 

Soc. franc, de Gynec. 8: 165, 1938. 

Douay used testosterone propionate in women. The first successful results in 
women were obtained in cases of premenstrual congestion and pain of the breasts. 
Testosterone produces a rapid diminution in the congestion of the breasts after 
administration of 5 mg. every two days beginning ten to twelve days before onset 
of the menses. 

The author points out that testosterone is an antagonist to estrin. After three 
or four injections are given not only do the breasts diminish in size but the other 
signs of hyperestrinism disappear. Thus the abdomen becomes softer and smaller 
and the cervical discharge diminishes. The menses often occur on time or perhaps 
even somewhat early. 

Injections are necessary still during the second month and the third month but 
only one injection may be necessary to produce the desired result. 

In cases of menopausal disturbances the author advocates the combined use 
of estrin and testosterone. (Jj^^exhill 
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Novak, J., and Wallis, O.: Masculinizatlon Followed ky Ke-Femininization, Arch, 
f. Gynilk. 164: 543, 1937. 

The authors describe the appearance of very marked-and definite masculinizing 
symptoms and findings together with amenorrhea in a 32-year-old patient which 
were the result of a masculinizing tumor of the right ’Ovary. This tumor was 
the size of a fist and grossly resembled a large corpus luteum on cross section. 
Microscopically the tumor is a tj-pical luteoma rather than a tumor arising from 
misplaced suprarenal cortical cells because of the large lipoid contents of the in- 
dividual cells. Eemoval of the tumor was follow'cd by re-establishment of a 
normal menstrual cj^cle, a raise in the voice pitch, return of feminine contour 
and loss of most of the hirsutism wdiich had developed. A rdsume of the literature 
is included. 

Ralph A. Eeis 

Glaser, E., and Haempel, O.: Hormonal Studies in a Case of Masculinizing Tumor 
of the Ovary, Klin. Wchnschr. 16: 859, 1937. 

The authors report their findings in a case of a 27-year-old woman with a 
masculinizing tumor of the ovarjL The tumor had been present for approx- 
imately nine months and had produced tj'pical masculinizing symptoms. The 
tumor was removed and no metastases were found. It proved to be a partially 
degenerated fibroma of the ovary, with only certain characteristics of the typical 
arrhenoblastoma. These findings w'cre confirmed by the presence of- relative 
large amounts of the female sex hormone in the blood serum. At the same time, 
large quantities of the masculinizing hormone were found in the blood stream, 
even though the tumor itself jdelded comparatively small quantities. In contrast 
to this latter, much larger quantities of the masculinizing hormone were found m 
the cyst fluid from a cyst of the opposite ovary. The authors recommend the 
early estimation of the hormone content of the blood serum in all suspected cases 
of masculinizing tumors. 

Ralph A. Eeis 

Lepper, E. H., Pratt, C. L. G., Pratt, F. B., and Vaux, D. M.: Hormone Content 
of Ovarian Tumours, Lancet 1: 249, 1938. 

The concentration of estrin was determined in 8 follicular cysts associated with 
typical hyperplasia of the endometrium. It was found to be present in approx- 
imately the same degree as in the ripe follicle but due to the larger amounts o 
fluid present the absolute amount of estrin in the ovary was considerably lO" 
creased. 

A total of 70 ovarian tumors and pre-operation urine specimens were examine 
for prolan A and B and for estrin. Prolan A was found in larger amounts in cys 
fluid and urine in malignant tumors than in benign ones but was found in a 
types of the benign group. Prolan B was found in the cyst fluid of 2 out of 3 preg 
nant patients. Estrin was found in all follicular cymts. It was also present m 
the fluid from 2 of 11 germinal cysts but in very low concentration. 

Cap-l P. Huber 


Kriss, B.: Feminizing Action of Male Sex Hormones, Monatschr. f. Geburtsh. n. 

Gynak. 106: 157, 1937. 

The author found that a lipoid male sex hormone derived from bulUs testicles 
produced typical estrus changes in the vaginas of castrated female white mice. 
The same tjqie of estrus changes were also produced by using a watery solution 
of androsterone. The author treated 48 women who had hypohormonal amenor 
rhea by means of male sex hormone and he observed good results in 50 per ccn 
of the cases. The menses returned and continued after cessation of the treatmen . 

J. P. Gf.een'HU'I' 
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Pels, Erich: Progesteron and the Male Genital Tract, Arch. f. Gynak. 160: 461, 
1936. 

Pels carried out a series of animal experiments to determine the effect of 
progesterone on the male genital tract of animals. It 'is Tvell known that estrin 
has a definite effect on the male genital tract. He was unable to find any 
changes ascribable to the progesterone either in an antagonistic or in a synergistic 
waj'. Such changes can only be produced by estrin. 

Ealph a. Eeis 

Priedlander, E., and Moses, E.: Secondary Pregnancy Eeactions in Chorio- 
Epithelioma of the Male, Wien. klin. Wchnschr. 22: 684, 1936. 

The occurrence of chorioepithelioma in men has been reported in about 130 
cases.^ Heidrich, Pels and Mathias found the anterior pituitary hormone in the 
urine in larger quantities with this tumor than in pregnancy. B. Zondek also 
found A. P. E. I-III reactions in three cases of malignant tumors of the testicle. 
In one case, hj^droeele fluid also gave a positive reaction. These authors report 
a case of chorioepithelioma in a man 36 years of age. The symptoms were 
hemoptysis, loss of weight, and enlargement of the breasts. There were metastases 
to the lungs and retroperitoneal lymph glands. The patient died and the gross 
and histologic findings were verified. The testicular tumor contained in addition 
to a chorioepithelioma a seminoma, an epithelioma, and an epidermoid cyst. The 
hormonal influences of this tumor produced a gj’necomasty with similar pregnancy 
changes and tjq)ieal pregnancy changes in the hj-pophysis. 

W. B. Serbin 


Item 


American Board of Obstetrics and Gynecology 

The general oral, eliitical and pathological examinations for all can- 
didates, Part 11 Examinations (Groups A and B), will be conducted 
by the entire Board, meeting in St. Louis, Missouri, on May 15 and 
16, 1939, immediately prior to the annual meeting of the American 
Medical Association. Notice of time and place of these examinations 
will be forwarded to all candidates well in advance of the examination 
dates. 

Candidates for reexamination in Part II must request such reexami- 
nation by writing the Secretary's Of6ce before April 1, 1939. Can- 
didates who are required to take reexaminations must do so before the 
expiration of three years from the date of their first examination. 

Application for admission to Group A, May, 1939, examinations must 
be on file in the Secretary's Office by March 15, 1939. 

Application blanks and booklets of information may be obtained 
from Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh 
(6), Pennsylvania. 
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Original Communications 


THE I-IIPPURIC ACID EXCRETION TEST IN PREGNANCY 

A. Hirshebier, M.D., Dayton, Ohio 
With the Technical Assistance of Marian Brindle Miller, A.B. 

(From Maternity Hospital, The University Hospitals, Cleveland, Ohio, The Florence 
Crittenton Home, Boston, Mass., and The Department of Obstetrics, Harvard 
University Medical School, Boston, Mass.) 

I N A' preliminary study^ the determination of liippuric acid 
excretion after giving sodium benzoate by mouth, devised by Quiek^ as 
a test of liver function, was tried on a small series of normal and tox- 
emic pregnant patients. A high percentage of subnormal values Avas ob- 
tained, and it Avas indicated that further inAJ-estigation Avould be neces- 
sary to find, first, if the same results AA'ould hold in a larger series, and, 
second, Avere this so, if it might be possible to classify, the eases Avith Ioav 
liippuric acid outputs as to Avhether the cause lay in impaired produc- 
tion and/or conjugation of glycine A\uth benzoic acid, or in impaired 
excretion of the formed liippuric acid because of renal dj^sfunction. 
Such Avas the purpose of the present study. 

Since liis original clinical paper Quick has published a series of additional eases 
studied by his method, ^ and several others have applied the test to some normal 
patients and to a number Avith potential or proved liA^er disease.^-o There Avere .5 
toxemic pregnant patients in Kohlstaedt and Helmer’s series on AA'hom they ob- 
tained rather indeterminate results. There is general agreement that the test is 
practical and is a good index of parenchymal liA-er function, particularlj' Avhen used 
repeatedly to folloAV the course of disease. It shows adequate correlation AA-ith other 
tests of liver function. It provides no specific index for distinguishing one tjqie 
of pathology from another. Adlersberg and Minibeck object that the test does 
not differentiate betAA-een disturbed sjmthesis and disturbed absorption and/or 
excretion. It is my experience that significantly delayed absorption, as indicated 
by marked irregularities in the hourly excretion, is exceptional, but it may often be 


Note: The Editor accepts no responsibility for the A-icAVS and statements of 
authors as published in their “Original Communications.” 
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an important question wlietlier the conjugated benzoate finds its way through the 
kidneys at a normal rate. This is particularly pertinent when a condition that 
atfects kidney function such as nephritis, hypertension, or pyelitis exists. Kohlstaedt 
and Helmer, and Pouts, Helmer, and Zerfas feel that by determining the urea, clear- 
ance rate in combination with the Irippuric acid test the problem of the kidney 
factor can be largely eliminated. While it is not unlikely tliat a correlation exists 
between the index of urea clearance and the rate of hippuric acid excretion, it re- 
mains subject to proof. In pregnancy, at least, where so wide a range of maximum 
and standard urea clearances is found in normal individuals,!® the approach previ- 
ously suggested! of determining the excretion of hippuric acid given intravenously 
appeared preferable. 

In addition, since the detoxification and excretion of benzoic acid iias 
lieen shown to depress the excretion of nrie acid and to raise tlie blood 
uric acid level in nonpregnant individiials,“ it seemed worth ivhile to 
observe these phenomena in pregnancy. 

MATERIAL 

The subjects for this investigation were from two sources: a mixed group of 
multiparas and primigravidas from the dispensaiy service of Maternity Hospital, 
Cleveland, some of whom were delivered in the hospital, the rest at home, and a second 
gronp of young primigravidas housed from the latter part of pregnancy until after 
the puerperium at the Florence Crittenton Home, Boston. Eandom selection was 
made on the basis of normal physical examination and past liistory, negative Wasser- 
mann tests, and normal pregnancy to the time of testing. It was purposed to study 
normal pregnancy, but there were some patients who had minor evidences of toxemia 
overlooked at the time of testing or -who later developed toxemia, and these are 
included as a separate group. No patient was considered normal if she had ante- 
partum albuminuria or a blood pressure of 130/90 or greater, except that transient 
hj^iertension at the first visit or during labor was considered normal. 

METHOD 

Hippuric acid was determined hy the modified gravimetric method of Quick.- 
Urine uric acid was determined by the method of Folin and Wu,!^ blood uric acid 
by the method of Benedict and Behre,i3 nonprotein nitrogen by the method of Fohn 
and Wu,i4 and urea nitrogen by the method of Van Slyke and Cullen.!^ 

The procedure previously described was followed.! 

Wlien urine uric acid was to be determined, the patient was instructed to loid 
and note the time about one hour before she would arrive at the clinic. The bladder 
was then emptied before giving sodium benzoate and the time interval since the 
earlier urination calculated. After analysis of this specimen the uric acid excrcfei 
in the hour preceding the test could be roughly approximated. After the benzoate 
was given, aliquot samples for uric acid determination were taken from each hour } 
urine collection. The amount of hippuric acid thereby subtracted was later calcu- 
lated and added to each hourly total. 

Vdien the excretion of hippuric acid after intravenous sodium hippurate was to 
be determined, it was found advisable to have the patients drink two glasses of uater 
shortly before the injection in order to have ample specimens. 

RESULTS 

1. Excretion of Hippuric Acid After 5.9 gm. of Sodium Benzoate Vy Mouili- 
Seventy-four tests were completed on (54 normal patients at various periods rom 
the fourth to tenth lunar months of gestation. Twenty-three of these patients laf 
repeated tests in or after the puerperium. In the tabulation 10 antepartum am 
3 nost-partura observations from the previous study' are included. The resuJ s, 
gether with other data, are shown in Table I. In order to compress the tables. 
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Table T. Noumal Series 


CASE 

AGE 

GRAVIDA 

GESTA- 

TION 

HIPPURIC ACID OUTPUT 
AFTER SODIUJI BENZOATEt 

PER CENT 
EXCRETION 
OF I.V. 
HIPPURATE 

MAX. IN 

1 HR. 

TOTAL 

4 HR. 

PER CENT 
NORMAL 

1. G.L. 

19 


-132* 

1.02 

3.08 

WBEm 





- IS 

1.04 

3.45 

mm 


2. C. MeM. 

18 


- S3 

0.84 

2.84 

95 


:t. M.G. 

24 


- 41 


1.32 

44 


4. S. S. 

19 

i 


0.73 

2.15 

72 


0. H.W. 

28 

iii 

EB 


0.94 

31 


(). M. H. 

28 

ii 

-111 

0.63 


73 





- 29 

0.86 

mm 

92 


7. M. D. 

19 


-181 

0.83 

2.58 

86 





- 41 

0.86 

2.47 

82 


8. E. I. 

24 


-143 

0.51 

1..59 

53 


9. J. Z. 

1(5 


- 8 

0.61 

1.93 

64 


10. M.M. 

20 


-182 

0.57 

2.09 

70 

74.5 




- 56 

0.68 

1.03 

54 


11. K.M. 

25 


-136 

0.86 

2.24 






- 10 

1.03 

3.40 

BBI 


12. M. S. 

26 

ii 

- 58 j 

0.82 

1.90 

63 


13. E. K. 

32 

ii 1 

-1.33 

0.67 

1.81 

60 


14. H. S. 

35 

ii 

I*™ 

0.81 

2.71 

90 


15. F.T. 

20 

ii 

iHsm 

0.54 

2.08 

69 





BE 

0.50 

1.77 

59 





BKH 




73.0 

l(i. 11. lilcM. 

23 

V 

- 73 

0.97 

3.43 

114 


17. D. W. 

26 

i 

-141 

1.01 

3.69 

123 





- 36 

1.07 

3.78 

126 


18. J. DeP. 

22 

i 

-106 

1.08 

3.60 






- 29 

1.01 

3.86 

mm 


19. S.Z. 

22 

i 

-102 



32 





- 39 

0.69 


57 


20. L.W. 

20 

i i 

- 81 

0.98 


109 


21. M.M. 

19 

i 

-121 

0.96 

3.29 

106 






0.93 

2.91 

97 


22. M.A. 

21 

iii 

SB 

0.61 

1.95 

65 


23. J. K. 

22 

i 

-123 


2.52 

84 




i 

- 46 




77.5 

24. P. G. ■ 

24 

ii 

- 99 

0.77 

2.83 

94 





- 67 




82.5 

25. H. S. 

22 

i 

-131 

0.84 

2.95 

98 





- 66 




86.5 

'26. S. Di. T. 

23 

ii 

-150 

0.98 

3.38 

113 


27. A. F. 

23 

i 

-173 

0.76 

2.63 

88 





-155 

0.88 

2.77 

92 





-103 




85.5 

28. S. P. 

23 

i 

-142 

1.01 

3.40 

113 


29. A.Z. 

22 

i 

-153 


2.81 

94 


30. W.A. 

26 

ii 

bh 


3.40 

113 


.31. F. E. 

22 



i 0.72 1 

2.67 

89 



* — , Days before delivery ; +, days after delivery, 
tin grams of benzoic acid equivalent, 
to. S., from earlier series.' 
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Table I — Cokt’d 


GRAVIDA 

ii 

i 

i 

i 

i 

i 

i 

iv 

* 

i 


i 

i 

i 

1 

ii 

i 

i 

I 

i 

ii 

i 

i 

i 

i 

i 


HIBPUKIC ACID OUTPUT 
Ari’EK SODIUM BEKZOATEt 

PER CEXT 
F..\'CKETI0X 
• OF l.V. 
IIIPPURATE 

MAX. IX 
1 HR. 

TOTAL 

4 HR. 

I’ER CENT 
XORJIAL 

1.14 

3.09 

103 



CASE 


82. 0. fi.t 2 


88. O. 


.84. 0. S. 5 


3.5. O. S. (i 


8(). 0. S. 10 


O. S. 11 


39. M.B. 


40. R. K. 


41. E.R. 


42. M.E. 


43. H.G. 


44. P.M. 


45. 0. S. 7 


40. 0. S. 9 


47. 0. S. 12 


48. B. S. 


49. E.P. 


50. E. C. 


51. E.P. 


52. E. O. 


53. A.B. 


54. B. C. 


5.5. L.E. 


51). E. B. 


57. A. G. 


58. H.G. 


AGE 


28 


22 


21 


32 


27 


20 


20 


24 


19 


17 


30 


28 


15 


28 


22 


32 


30 


20 


17 


21 


20 


18 


24 


GE.STA- 

TION 


-100 


-102 


- 70 


89 


30 


-200 


- 78 


- 88 
- 80 


- 87 

- 80 


- 73 

- 71 


-100 

-104 


- 00 
- 58 


- 1 
+ 10 


- 1 
+ 10 


- 8 
+ 11 


-103 
+ 8 


-155 
+ 9 


-148 

- 04 

- 8 
+ 9 


-103 
+ 9 


- .-iD 
+ 8 


- 83 
+ 11 


-117 
- 5 
9 


- 95 
+ 9 


- 72 

- 23 
+ 10 


-102 
+ 9 


- 85 
+ 9 


0.99 


0.88 


0.75 


0.90 


0.90 


0.95 


0.81 


0.97 


0.98 


0.74 


0.80 


0.90 


0.98 

1.37 


0.74 

1.05 


1.00 

1.03 


0.72 

1.10 


0.83 

1.32 


0.02 

0.(i3 

1.04 


0.89 

2.02 


0.55 

0.82 


0.80 

1.09 


0.50 

0.03 

0.05 


0.03 

1.11 


0.82 

0.84 

1.20 


0.70 

1.10 


0.73 

1.02 


2.04 


2.32 


2.2() 




2.95 


2.89 


3.02 


3.07 


2.05 


2.79 


.20 


2.35 

3.15 


2.30 

3.18 


2.45 

2.93 


2.34 

3.21 


2.03 

3.01 


2.19 

2.08 

2.38 


3.20 

3.52 


1.59 

1.94 


2.01 

2.99 


1.50 

1.02 

2.11 


2.11 

3.39 


2.99 

2.80 

3.53 


2.07 

2.87 


2.4(i 

2.01 


88 


112 


98 


90 


101 


102 


78 


88 


93 


109 


78 

105 


78 

100 


82 

98 


78 

107 


08 

120 


09 

79 


107 

117 


53 

(i5 


07 

100 


50 

54 

70 


70 


S1.5 


72.5 


70.0 


91.5 
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Table I — Coxt’d 


CASE 

AGE 

GRAVIBA 

GESTA- 

TION 

HIPPURIC ACID OUTPUT 
AFTER SODIUJI BENZOATE t 

PER CENT 
EXCRETION 

OF I.V. 
HIPPURATE 

HAN. IN 

1 IIR. 

TOTAL 

4 HR. 

PER CENT 

NORMAL 

59. E.D. 

IS 

i 

- 43 

0.96 

2.87 

96 





- 41 




85.0 




+ 30 

1.19 

3.38 

113 





■1 32 




76.5 

(iO. E. L. 

16 

i 

- 38 

0.86 

2.88 

96 




1 

! 

- 36 




77.0 




-1- 45 

1.11 

3.41 

114 





■f- 47 




73.5 

til. M.G. 

25 

i 


0.60 

2.09 

70 









72.5 





1.11 

4.11 

137 









72.5 

G2. L.B. 

20 

i 

- 22 

1.09 

3.20 

107 





- 20 




74.5 




+ 55 

1.26 

4.02 

134 





+ 50 




74.5 

(53. E. S. 

16 

i 

- 63 

0.90 

2.90 

97 





- 61 




90.5 




41 

0.96 

2.89 

96 





+ 30 




73.5 

G4. E. H. 

23 

i 

- 39 

0.84 

2.63 

88 





- 37 




58.0 




4- 31 

1.19 

4.06 

135 





-I- 33 

1 

1 


81.0 

65. M. H. 

26 

i 

- 05 

0.99 

2.92 

97 





- 63 




89.0 




-1- 19 

1.12 

4.03 

134 





+ 21 




77.5 

66. E. T. 

16 

i 

- 58 

0.77 

2.41 

80 





- 55 




72.5 

• 



-f IS 

1.00 

3.65 

122 





4- 27 




84.5 

67. M.G. 

26 

i 

- 50 

0.67 

1.80 

60 





- 4S 




49.5 




4- 20 

0.95 

3.39 

113 





4- 27 




64.5 

GS. H. E. 

29 

i 

- 3 

0.53 

1.79 

60 





- 1 




81.0 




•f 46 

0.80 

2.99 

lao 





4- 4S 




83.5 

G9. G.D. 

17 

i 

- 3 

0.70 

2.42 

81 





- 1 




78.5 




+ 32 

0.98 

3.56 

119 





-(- 34 




78.0 

70. E. M. 

17 

i 

- 16 

0.82 

2.64 

88 





- 14 




82.5 




+ 19 

1.00 

3.56 

118 



i 


4- 21 




81.5 


excretion for each of the four hours of the test has been omitted, but for each 
patient the maximum hourly output and the total for the four liours is given. As 
before, hippuric acid is represented as its gi’am-equivalent in benzoic acid, and the 
‘ ‘ percentage of normal ’ ’ is calculated on the basis of 3 gm., being the average normal 
nonpregnant four-hour total. 

There were 15 ante-partum tests on 13 toxemic patients with 3 repeated post 
partum. Eight ante-partum and 5 post-partum observations from the earlier series 
are included with this group. The results are shown in Table U. The toxemia in 
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most instances was minimal or undeveloped at the time of first testing. The cases 
have been roughly classified as "Early” or "Late” depending on whether or not 
evidences of toxemia appeared before the eighth lunar months and as "mild” unless 
the blood pressure rose above 160/100 or there were pre-eclamptic symptoms, in either 
of wMch latter instances the designation was "severe.” The above remarks also 
pertain to the toxemic group of Table IV. 

About half of the patients experienced appreciable reactions of varjdng degree 
from the sodium benzoate. A typical reaction consisted of one or more of the fol- 
lowing symptoms: flushing, headache, vertigo, tinnitus, and nausea. Tiiese effects 
occurred as often post as ante partum. Tests were interrupted by vomiting eight 
times. Emesis would probably have been more frequent had it not been possible to 
persuade other patients not to give in to their nausea. One patient (R. T., No. 01, 
Table I) who had no reaction at the first test ante partum, when given the benzoate 
post partum had rather prolonged sjTnptonis and developed a rash and fever lasting 
two days. It was felt that the .severity of the symptoms was contributed to by a 
mUd mastitis, the premonitorj' signs of which she had failed to report before the 
test. 

In considering the results of the 84 ante-partum sodium benzoate tests on normal 
patients, it is first to be noted that, while the observations are fairly well scattered 
through the last two trimesters, there are not enough of them to give valid indica- 
tions of any progressive trend through pregnancy, which, indeed, could only be 
well established by repeated interval observations on the same patients from early 
pregnancy through the puerperiura. Of the 14 patients who had repeated ante- 
partum tests, the division is about equal among those showing significant increase, 
decrease, or no change. 

The average of the 84 observations is 2.57 gm. of liippuric acid as benzoic acid 
in four hours. This is 85 per cent of normal when compared to the average of 
3 gm. in four hours accepted for normal nonpregnant individuals. The lower linut 
of normal is doubtless under 3 gm., and if we, arbitrarily, take 2.70 gm. as the 
lower limit of normal we find that but 37 or 42.8 per cent of the tests yielded out- 
puts tills great or greater. 

The average output of the 26 post-partum determinations on normal patients uas 
3.22 gm. Of this group but 4, or 15.4 per cent, showed outputs of less than 2..i 
gm. 

Considering separately the normal patients who had both ante- and post-partum 
tests (Cases No. 45 to 70, Table I) we find that the ante-partum average of 2J 
observations on the 26 patients is 2.47 gm. Eight, or 30.8 per cent, excreted 2.i 
gm. or more, while, as noted above, po.st partum, 84.6 per cent excreted 2.^0 gm- 
or more. It should also be pointed out that even though the post-partum test maj 
not in every case have yielded a "normal” value, in only one instance was ic 
post-partum output not greater than the ante-partum output. 

When the ante-partum liippuric acid outputs after sodium benzoate arc plotted 
against the weights or surface areas of the patients for whom those figures are 
available, no correlation is shown, and it can be assumed that the magnitude o 
variation is greater than could be explained on the basis of individual variation m 
response due to size. 

Before viewing the results of the benzoate tests on the to.xemic patient.?, it .should 
be repeated that this is not a repre.sentativc toxemic group. Though the cases are 
too few for definitive analysis, they' do show a lower average ante-partum liippuric 
acid output than the normal group, 2.41 gm., or SO per cent, of normal, and on J 
5, or 21.7 per cent, had outputs of 2.70 gm. or better. The post-partum 
are above the 2.70 gm. level in all but two instances and show increases in all lu 


one. g 

It is usually considered that the normal individual .should excrete at 
gm. of liippuric acid during at least one of the hours of the benzoate test. 
all four-hour total and one-hour maximum excretions reported here are 
a close correlation is shown between those with normal total outputs and un i 
gm. or more one-hour maxiinunis, and between those with low four-hour total ou pu • 
and less than 0.90 gm. one-hour maximums. In any one ease the Iiourly ou p 
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can bo considered particularly significant only if the timing is accurate and tlie 
bladder completely emptied at each collection. Under the circumstances of this study 
it U'as not possible to control those factors absolutely. 

II. Excretion of Hippimc Acid After 2.0 gm. (2.26 gin. of Sodium Eippurate) 
Intravenously. — Hippuric acid excretion as a result of this test was determined ante 

Table II. Toxemic Series 


CASE 

AGE 

GRAVIBA 

GESTA- 

TIOX 

HIPPURIC ACID OUTPUT 

AFTER SODIUM 
BEXZOATEt 

PER CENT 
EXCRETION 
OF I.V. 
IIIPPURATE 

CLASSIFI- 

CATION 

MAX. 

IN 

1 UR. 

TOTAL 

4 HR. 

PER 

CENT 

•NORMjVL 

1. A. K. 

25 


-135“ 

0.48 

1.49 

50 






- 44 

0.80 

2.54 

S5 


LMt 

2. D.R. 

22 



1.03 

2.53 

84 


LM 

;i. A.B. 

19 



0.84 

2.25 

75 


LS 

4. H. S. 

26 


-129 

1.14 

3.92 

131 


LM 









Wass. 4+ 

5. E.D. 

32 

! iv 

- 97 

0.79 

2.23 1 

74 


LS 




- 93 




51.0 


(i. P. S. 

17 

i 

- 11 


2.05 

68 


LM 

7. L.B. 

35 

i 

- 73 


3.06 

102 


'■IM 




- 50 1 

mu 



77.5 


S. W. F. 

24 

i 

-162 

0.73 j 

2.65 

88 



9. E. S. 

19 

i 

WMm 

0.78 

2.56 

85 









i 

73.0 

LM 

10. 0. S.$17 

29 

ii 

- 7 

1.18 

3.38 

112 


EM 

11. 0. S. 19 

31 

i 

- 1 

0.66 

1.80 



LM 

12. 0. S. 24 

42 

V 

- 39 

1.37 

2.76 

92 






- 34 




31.0 

EM 

13. 0. S. 1 

25 

i 

- 1 

0.91 

1.86 

62 






+ 11 

1.01 

3.13 

104 


EM 

14. 0. S. 13 

23 

i 



2.27 

76 







1.53 

3.07 

122 










79.0 

EM 

15. 0. S. 14 1 

30 

i 

- 1 

0.75 

2.04 







+ 11 


2.90 



LM 

1(5. 0. S. 18 

mm 

i 

- 8 

0.96 

2.46 

82 




H 


+ 10 

1.09 

3.54 

115 


LM 

17. 0. S. 21 

29 

i 

- 1 

0.82 

2.59 

SO 






+ 10 

1.77 

4.07 

138 


LM 

18. M.P. 

28 

i 

-101 

0.89 

2.52 

84 






- 6 

0.83 

2.80 

93 






+ 8 

0.54 

0.82 

24 


EM 

19. C.P. 

22 

i 

-128 

0.54 

1.85 

62 






+ 9 

0.90 

3.08 

102 


LM 

20. E. B. 

16 

i 

- 37 

0.74 

2.43 

81 






- 35 




06.0 





+ 53 

1.10 

3.95 

132 






+ 57 




89.0 

LM 

21. M.C. 

20 

i 

- 15 

0.60 

1.56 

52 






- 13 




50.0 





+ 20 

0.73 

2.65 

88 






+ 22 


1 

i 


68.5 

LS 


* — , Days before delivery ; +, days after delivery, 
tin grams of benzoic acid equivalent. 
tE, early; L, late; M, mild; S, severe. 

§O.S., from earlier series.^ 
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Table III. NoKitAL Series 


CASE 

AGE 

GRAVIDA 

GE.STA- 

TION* 

PER CENT E.XCRETION IIIPPURIC ACID AFTER 
INTRAVENOUS SODIU.M IIIPPURATE 

30 

SUN. 

30-(i0 

MIN. 

00-120 

SUN. 

TOTAL FIRST 
HR. 

]. M. Z. 

35 

ill 

- 52 

54.5 

9.0 

24.5 

G3.5 

2. I.H. 

21 

i 

-173 

70.0 

31.0 


81.0 

3. A. S. 

25 

ii 

mm 

74.0 

9.0 


83.0 

4. E.A. 

19 

i 

mm 

00.0 

15,5 


75.5 

5. E. C. 

20 

i 

- G4 

40.5 

39.5 

9.5 

00.0 

(i. H.H. 

23 

i 

-120 

59.5 

20.5 

19.5 

80.0 

7. E. C. 

28 

i 

- 90 

OS.O 

14.5 

8.5 

82.5 

8. M.D. 

22 

i 

- 4 

52.0 

19.0 

7.5 


9. E. M. 

32 

ii 

-334 

80.0 

15.0 

0.0 


30. J. K. 

18 

i 

- 18 


39.5 

18.5 


11, J.F. 

38 

iii 

- 5G 

04.0 

15.0 

5.5 


12. L.M. 

37 

iv 

-12G 

31.0 

38.5 

13.5 

09.5 

13. C.E. 

30 

ii 

-128 

G2.0 

10.0 

4.5 

72.0 

14. R.T. 

22 


-148 

78.0 

10.0 

G.O 

88.0 

15. M.D ’A. 

21 


- 48 

54.5 

19.0 

15.0 

03.5 

IG. M. T. 

2G 


- 34 

09.0 

1(10 

12.5 


17. C.D. 

20 

i 

- 91 

47.0 

20.0 

10.0 


18. E. E. 

18 

i 

- 83 

81.0 

9.5 

3.5 

90.5 

19. E.A. 

21 

i 

-109 

73.0 

34.5 


87. y 

20. F. T. 

20 

i 

- 4 

49.0 

24.0 


73.0 

__ 

21. I.B. 

25 

ii 

-157 

GO.O 

34.0 


74.0 

22. .T.P. 

21 

i 

- 51 

58.0 

20.0 

13.0 

■iB 

2.3. M.M. 

20 

i 

- 50 

56.0 

18.5 


74.5 

24. H. H. 

29 

i 

- 59 

53.0 

31.5 

SI 

82:5 

25. M.R. 

28 

V 

-108 

62.5 

18.5 

10.5 

81.0 

2G. L.T. 

35 

vi 

- GG 

09.0 

14.5 

0.0 

83.5 __ 

27. H. S. 


■■Bl 

- 08 

40.0 

40.5 


80.5 

28. P. G. 

24 

i 

- 07 

00.5 

22.0 


82.5 

29. E. P. 


■Bjl 

- 55 

C2.0 

21.0 

13.5 

8.3.0 

30. E.V. 

18 

i 

-105 

73.0 

18.0 

8.0 

91.0 

31. A.O’B. 

2G 

i 

- 73 

41.5 

33.5 

11.0 

7.3.0 

32. A.AL 

21 

i 

-152 

08.0 

13.5 

().5 

S]£ 


' — , Days before delivery ; +, days after delivery. 
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Table III — Cont’d 


CASE 

AGE 

GRAVIDA 

GESTA- 

TION 

PER CENT EXCRETION HH’PURIC ACID AFTER 
INTRAVENOUS SODIUM IIIPPURATE 

30 

MIN. 

30-60 

MIN. 

60-120 

MIN. 

TOTAL FIRST 
HR. 

33. C.P. 

34 

vii 

- 61 

68.5 

18.5 


87.0 

34. L. S. 

21 

i 

-113 

69.0 

16.0 

6.0 

85.0 

35. S.F. 

24 

iv 

o 

— O 

56.5 

12.0 


68.5 

36. A. L. 

20 

i 

-123 

72.0 

18.5 

10.5 

90.5 


23 

i 

-103 

64.5 

21.0 


85.5 


27 

ii 

- 36 

76.5 

10.5 


87.0 

39. J. K. 

22 

i 

- 46 

47.5 

30.0 


77.5 

40. R.K. 

19 

i 

- 86 

55.5 

26.0 


81.5 

41. E. E. 

17 

i 

- 87 

36.0 

36.5 


72.5 

42. M.E. 

30 

i 

- 72 

46.5 

29.5 


76.0 

43. H. G. 

28 

i 

-106 

61.5 

30.0 


91.5 

44. P.M. 

15 

i 

- 62 

65.5 

16.0 


81.5 

45. E. F. 

17 

i 

- 53 

+ 9 

59.0 

52.0 

14.0 

16.0 

12.5 

21.0 

73.0 

68.0 

46. M.B. 

26 

i 

- 46 
‘ + 9 

50.5 

43.0 

33.0 

20.5 

9.0 

83.5 

63.5 

47. E.D. 

IS 

i 

- 41 
+ 32 

64.5 

61.0 

20.5 

15.5 


85.0 

76.5 

48. E. L. 

16 

i 

- 36 
+ 47 

40.0 

57.0 

33.0 

16.5 



49. M. G. 

1 

25 

i 

- 34 
+ 50 

54.5 

58.5 

18.0 

14.0 


72.5 

72.5 

50. L.B. 

20 

i 

- 20 
+ 50 

55.5 

59.0 

mssm 


74.5 

74.5 

51. E. S. 

16 

i 


71.0 

56.0 

1 19.5 

1 17.5 


90.5 

73.5 

52. E.H. 

23 

i 

- 37 
+ 32 

41.5 

61.0 

m 



53. M. H. 

26 

i 

- 63 
+ 21 

67.5 

56.5 

21.5 

21.0 


89.0 

77.5 

54. E. T. 

16 

i 

- 55 
+ 27 

21.5 

G2.0 

m 


72.5 

84.0 

55. M.C. 

26 

i 

- 48 
+ 27 

32.0 

46.0 

17.5 

18.5 


49.5 

64.5 

56. H.E. 

29 

i 

- 1 
+ 48 

69.0 

66.5 

12.0 

17.0 


81.0 

83.5 

57. G.D. 

17 

i 

- 1 
+ 34 

61.0 

61.0 

mm 


78.5 

78.0 

58. E. M. 

17 

i 

- 74 
+ 21 

63.5 

63.0 

19.0 

18.5 


82.5 

81.5 
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partum on 58 normal patients at various stages of pregnancy, and post partum 
on 14 of tliese same patients. Twenty-one ante-partum observations on 19 toxemic . 
patients were obtained, one being repeated post partum, and 4 ante- and 1 post- 
partum determinations from the earlier series are included. When the patients 
who were given sodium benzoate also had the intravenous hippurate test, the results 
of the latter, in the proper time relations, are included in Tables I and II. All of 
the ■ observations from the intravenous tests are shown in Table III for the normal 
group and Table IV for the toxemic group. , 

All of the patients had urine specimens collected at thirty and sixty minutes after 
injection of the hippurate. On 28 of the normal and 13 of the toxemic patients, 
the output during the second hour after injection was also determined. The tabulated 
figures indicate ■what percentage of 2.0 gm. of hippuric acid was excreted in any 
one period, and for every case the total percentage in the first hour is given. This 
last figure is the only one given in Tables I and II. 

On scanning the figures in Table III for the percentage excretion of hippuric 
acid at 30, 60, and 120 minutes after intravenous sodium hippurate given to normal 
pregnant women, it is apparent that elimination is rapid. The, averages are 58.2 per 
cent for the first period, 20.7 per cent for the remainder of the first hour, and but 
10.3 per cent in the 28 instances where the second hour output was analyzed. If 
it were possible to be sure of a total urine collection for the first half-hour, it is 
fair to assume that this would be the most significant period. Vnien, however, the 
urine volume is small, a residual of a few cubic centimeters carries over a Wgh 


TADiiE IV. Toxemic Series 


CASE 

AGE 

1 

GRAVIDA' 

GESTA- 

TION* 

PER CENT EXCRETION HIPPURIC 
ACID AFTER INTRAVENOUS SODIUM 
HIPPURATE 

CLASSIFICA- 

TION 

30 MIN. 

30- 

60 MIN. 

60- 

120 MIN, 

TOLVL 

FIRST 

HR. 

1. 

H.B. 


24 

i 

-117 

74.0 

5,0 

4.5 

79.0 

Ij. ^l.t 

2. 

A. W. 


34 

ii 

- 58 

50.0 

20.5 

13.5 

70.5 

L.M. 





i 

- 30 

44.5 

17.5 


62.0 

3. 

L.M. 


29 

i 

- 1 

49.0 

13.5 


62.5 

JiJ. s. 

4. 

A. B. 


20 

ii 

- 2 

11.0 

G.5 


17.5 

jj. 

5. 

R.D. 


32 

iv 

- 97 

28.5 

22.5 


51.0 

E. S. 

6 . 

H. B. 


20 

i 

-152 

54.0 

22.5 

9.5 

76.5 

L. M. 

7. 

L.B. 


35 

i 

- 50 

67.0 j 

10.5 

8.5 

77.5 

L. M- 

8. 

D.H. 


28 

iv 

- 66 

66.0 

15.5 


81.5 

E. S. 

9. 

H. Dh 


24 

i 

- 50 

69.0 

16.0 

S.O 

85.0 

E. M. 

10. 

E.M. 


26 

i 

- 72 

61.0 

16.0 

11.5 

77.0 

L. M. 

11. 

P.B. 


27 

iii 

- 64 

30.0 

39.0 

15.5 

G9.0 

e.m. 

12. 

V. S. 


23 

ii 

-220 

82.5 

17.0 

8.0 

99.5 

E.M. 

13. 

S. E. 


19 

i 

1 - 7 

57.5 

15.5 


73.0 

L. M. 

14. 

L.D. 


17 

i 

- 39 

33.5 

33.5 

14.0 

67.0 

E.M. 

15. 

E. C. 


21 

i 

-104 

67.0 

15.5 

8.0 

82.0 

E.m. 

16. 

M. S. 


25 

i 

- 34 

48.5 

21.5 


70.0 

Jli. M. 

17. 

0. s.t 

18 

29 

ii 

- 2 

38.0 

15.0 

8.0 

53.0 

Li. !M* 

18. 

0. s. 

20 

34 

' viii 

- 6 

30.0 

33.0 

12.0 

63.0 

L/. 

19. 

0. s. 

24 

42 

V 

- 34 

11.0 

20.0 


31.0 

Jj. 

20. 

0. s. 

23 

22 

i 

- 1 

G.O 

23.0 


29.0 







-f 10 

26.0 

36.0 


62.0 

e.m. 

21. 

E. B. 


16 

i 

- 35 

47.0 

19.0 


66.0 






+ 57 

73.0 

16.0 


89.0 


22. 

M. C. 


20 

i 

- 13 

11.5 

38.5 


50.0 

L. S. 






+ 22 

48.5 

20.0 


68.5 

L. M. 

23. 

J.R. 


27 

i 

- 14 

28.0 

28.0 

26.0 

56.0 






-f 10 

58.5 

25.5 


84.0 



* — Days before deliv'ery ; days after delivery. 
fE. early : L, late ; M, mild ; S, severe. 
to. S., from earlier series.' 
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concent ration of luppuric acid to the next Imlf-liour. It therefore seems necessary to 
take the total output of the first hour for the basis of comparison. Ko relationship 
was observed between the volume of the urine specimens and their hippuric acid 
content. 

The average first hour excretion for the 14 post-partum observations is 75.1 per 
cent, and the average antc-partum value for these same patients is 75.9 per cent. 
Two patients showed increases from low ante- to high post-partum levels, 1 an. in- 
crease at a high level, S no change, and moderate decreases at the higher level. 

It would Iiave been of interest, and the data herein presented might have been more 
significant through comparison, if a series of intravenous sodium hippurate tests 
could have been made on normal and nephropathic nonpregnant individuals, but 
such material was not available during the course of this study. While the standard 
normal excretion rate remains conjectural, the results here given suggest a tentative 
index of renal function by this test. 

On the basis of the present material, a GO per cent output of hippuric acid in the 
first hour seems acceptable, subject to further proof, as the lower limit of normal 
excretion. But 2 of tlie 5S ante-partum observations on normal patients fall below 
this level and these rose above it post partum. Two of the post-partum tests j-ielded 
values close to but :ibove, the rest well above, CO per cent. 

Tlic toxemic patients (Table IV) show a somewhat lower average first hour ante- 
partum output, G4.5 per cent, and G jmtienis, a considerably liigher percentage than 
in the normal group, fall below the GO per cent level. Half of the latter had post- 
partum tests and showed returns to above the CO per cent level. The small number 
of cases and the borderline character of the toxemia at the time of most of the 
tests forbid.s any assumptions from these figures. 

AVhen the first-hour e.\crotion of hii)i)uric acid after intr.avenous hippurate in the 
normal patients is plotted against their weights or surface areas a distinct tendency 
toward an inverse rolationsliip is shown. This would suggest that the rate of 
excretion of hippuric acid is proportional to its concentration in the body, and that 
for highly accurate determinations the dose of sodium hippurate should be graduated 
according to body size. The range of values obtained with the 2 gm. equivalent dose 
is not groat enough, however, to invalidate the present figures. 

ITT . Excretion of Uric Acid and Blood Chemistry Olservations During the Con- 
jugation and Excretion of Benzoic Acid. — Urine uric acid outputs in milligrams per 
hour and blood chemistry determinations in mg. per 100 c.c. in Tables I and II, are 
omitted for lack of space. 

Tlie hourly excretion of uric acid before and after giving sodium benzoate was 
determined ante partum 38 and post partum G times on normal patients, and ante 
partum 8 times and post partum 1 time on the toxemic group. 

The urine uric acid shows a rapid fall to a minimum in the second or third hour 
after sodium benzoate. By the fourth hour excretion has usually begun to rise 
again. The average uric acid excretion curve for the normal ante-partum group 
is shown in Chart 1. The few observations post partum and on toxemic patients 
follow this curve closely. Wlien the normal ante-partum group is divided into those 
with hippuric acid outputs of more than 2.G9 gin. and those with less than 2.70 gm. 
tlie uric acid excretion of the former division shows a quicker, of the latter a slower, 
recovery at the fourth hour. 

Tlie effect of sodium benzoate on the twenty-four-hour excretion of uric acid was 
demonstrated in a forty-eight-hour observation period on one patient (A. P., Ho. 
27, Table I). Chart 2 shows how in the middle of the period during the formation 
and excretion of liippuric acid the uric acid output is depressed only to become 
accelerated thereafter, bringing the second twenty-four hours ’ total to approximately 
the same level as for the preceding control period. 

These results do not differ from those expected in nonpregnant individuals. In 
any given case the drop in uric acid excretion may be taken as a secondary index of 
the aborption of the benzoate. 

Blood uric acid determinations were made on 26 occasions ante partum and 6 
times post partum before and two hours after giving sodium benzoate to normal 
patients and on 5 and 1 occasions, respectively, in the toxemic group. Analysis of 
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the normal ante-partum group shows an increase from an average of 2.01 mg, per 
cent before to 2.82 mg. per cent after tlie benzoate. In 4 instances there was a de- 
crease, in 1 no change, in the rest increases. 

Blood urea nitrogen and/or nonprotein nitrogen was determined simultaneously 
with the blood uric acids ante partum 20 times. There were some scattered observa- 
tions post partum and on toxemic patients. These values show a tendency to change 



n 11 II 11 II II II 11 ^ ?i..70G. CWi 

_0_ 1 1 1 i I 

BEFORE PHft.AFTER 2.““ HR. 3° HR. ’ 4” HR. 

5eo.BEN20ATE SOO.BENZOATE 

Chart 1. — Excretion of uric acid after sodium benozate by mouth. 


.50. 



Chart 2. — Forty-eight-hour excretion of uric acid. 


in a direction opposite to the uric acid. Seventeen urea nitrogen analyses showed 
a decrease in the average from 7.27 mg. per cent before to ti.77 mg. per cent at the 
second hour. Eight decreased, (i did not change, 3 increased. Tiie average of Id 
nonprotpin nitroficn vuluos was 23. 0*^ per cent before flncl 20.05 mg’, p^^ 
at the second hour. One showed no change, all the rest decreased. 

The significance of the changes in the blood urea and nonprotein nitrogen is not 
apparent without knowledge of concomitant excretion rates of urea and other nitrogen 
fractions. 

A few blood chemistry analyses four hours after sodium benzoate indicated that 
the above changes would generally be found more marked at that time. 
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CONCLUSIONS 

It is apparent that a large ninnher of pregnant women exhibit sig- 
nificant deficiency in the excretion of hippnric acid after sodium ben- 
zoate is given by mouth. 

Tliat tliis is not usually due to the failure of this substance to pass 
through the kidneys is predicated by the generally normal excretion of 
hippnric acid when it is introduced by vein. 

The most instructive data of this studj' are derived from those pa- 
tients who had both tests ante and postpartum. (Cases No. 59 to 70, 
Table I; 20 and 21, Table II.) Of the normal group, cases 64 and 67 
yielded low antepartum values for both tests, while both tests in both 
patients returned to normal post parlum. One of the toxemic patients 
(Case 21, Table II) showed low values for both tests ante partum 
just before the development of severe preeclamptic symptoms. Her 
intravenous hippurate test ivas normal post partum, but the excretion 
after sodium benzoate, wiiile increased, remained subnormal. Although 
all other patients in these two series had normal ante- and post-partum 
excretion of the intravenous hippurate, 5 showed subnormal ante-partum 
excretion after sodium licnzoate, returning to normal post partum, and 
most of those at the normal level ante partum excreted considerably 
more post partum. 

Thus, in the synthesis and excretion of hippnric acid in pregnancy 
it is possible for either or lioth pliases to be disturbed, and although in 
the majority of normal cases, at least, there is probably no nephric 
barrier to hippnric acid, in any one instance a deficient recovery 
of hippnric acid after sodium benzoate by mouth is not acceptable 
evidence of a disturbed detoxifying mechanism until it is demonstrated 
that hippuric acid as such can lie freely eliminated. If a low output of 
pre-formed hippuric acid is found by the intravenous test, that fact 
may have some significance as an index of renal function, but it becomes 
impossible to interpret the sodium benzoate test. 

The incidence of depressed synthesis and excretion of hippuric acid 
after sodium benzoate was not related to the well-being of the patients 
in this group, nor to the development of toxemia or other complications 
of pregnancy. 

It was previously suggested^ that because of otlier physiologic changes 
in pregnancy it might not be strictly correct to interpret tliis test as an 
index of liver function. Some other liver function tests seem to give a 
similar incidence of low values in pregnancy,^® while still others show 
no or indeterminate changes.^^ Certainly the application of this test 
to hepatic disease complicated by pregnancy could be expected to yield 
considerable confusion, though, even then, repeated tests ^vith corollary 
demonstration of adequate elimination of hippuric acid) could have 
some value in shoAving progress. 

SIBUIARY 

1. The excretion of hippuric acid after sodium benzoate by mouth Avas 
found to be subnormal in more than half of a group of AA’^omen AAuth un- 
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complicated pregnancies. A smaller group of patients who developed 
toxemia showed a somewhat higher incidence of the same depressed 
function. 

2. Post partum the same test shows increased yields of hippurie acid 
in almost all eases, and, similarly, a return to normal by those giving low 
ante-partum values. 

3. With few exceptions hippurie acid was excreted rapidly when 
given intravenously as the sodium salt to normal pregnant women. 
Porty per cent of a small group of toxemic patients shoived diminished 
excretion by this test. 

4. The intravenous hippurate test showed no significant changes 
post partum as compared to the ante-partum results, except hi cases 
having low ante-partum yields when the tendency ivas to return to 
normal. 

5. The possibility of depressed kidney response to hippurie acid m 
pregnancy makes it necessary to check renal function in order to in- 
terpret the result when a subnormal value for hippurie acid excretion 
is obtained after sodium benzoate by mouth. 

6. Analysis of the urine for hippurie acid after giving sodium hip- 
purate intravenously is recommended as such a check. 

7. The ingestion of sodium benzoate in pregnancy is followed by 
changes in the blood and urine uric acid levels similar to the changes so 
produced in nonpregnant individuals. 

I wish to acknowledge gratefully the cooperation of J. AV. Mull. Ph.D., at Maternity 
Hospital, and of Miss Helen R. Fowler, R.N., at the Florence Crittenton Home. 

The Malllnckrodt Chemical AVorks, St. Louis, Mo., kindly provided the sterile 
sodium hippurate solution used in this .study. 
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MORBIDITY FOLLOWING RADICAL OPERATIONS FOR PELVIC 

INFLAiMMATORY DISEASE* 

Della G. Drips, M.D., and Lois A. Dat, M.D., Rochester, Minn. 

(From the Section on Obstetrics and Gynecology, The Mayo Clinic) 

I T HAS always been the policy of tlie gjniecologists at the j\Iayo Clinic 
to treat acute pelvic inflamniatoiy disease, when there was no ques- 
tion about the diagnosis, eonservativeljq employing the medical regimen 
in vogue at the time. As time went on and as methods of diagnosis 
and treatment improved, fewer and fewer patients needed surgical 
treatment. This was especially true of patients ivith the gonon’heal 
type of pelvic disease. Since we have had the chocolate hlood-agar 
culture medium to depend on, it has been possible to put many more 
patients into this definite group. Sulfanilamide, and when that alone 
fails, added fever treatment, will care for the great majority of early 
gonorrheal infections before large pelvic masses have developed. If 
pelvic masses are already present, vaginal Elliott treatment or dia- 
thermy wiU reduce the number of eases requiring surgical treatment. 
In fact, so much more can be done in a medical way at present for 
pelvic inflammatorj’’ disease that this paper may not seem timely. 
There are, however, certain types of conditions that wiU always be 
surgical problems: those in which the appendix cannot be ruled out, 
those in which unilateral adnexal disease follows appendicitis or strep- 
tococcal infections, and, lastly, those in which patients continue to 
have symptoms and pelvic masses after a regimen of active medical 
treatment has been carried out. 

One purpose of this investigation was to try to help us decide in this 
last-named group of cases whether conservative or radical surgical treat- 
ment was to be favored. We have been aware that, following conservative 
surgical procedures, many patients in this group have continued to 
complain of symptoms similar to those they had prior to operation. 
Some for a time have had more menstrual irregularitj’’ than before 
operation. We wanted to know whether these symptoms were pos- 
sibly due to a temporarily disturbed ovarian function due to postopera- 
tive inflammation, and what the final outcome Avas. Of incidental 
interest Avas the problem of seeing if we could add anything to our 
knoAvledge of the symptoms associated Avith decreased or failing 
OAmrian function. 

We therefore chose a group of cases in AA'hich the patients Avere 
operated on between Jan. 1, 1925, and Jan. 1, 1935. We felt this wotdd 
take all of them beyond the- so-called -latent pei’iod f olloAving operation 
Avhich Ave had noticed lasted in some cases about tAvo years. Every 
patient in this series, therefore, had been operated upon at least three 

‘Submitted for publication, Augrust 4, 1938. 
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years prior to the time of our follow-up study. The indications for 
surgical treatment had been inability to control the symptoms or to 
reduce pehde masses, or both, by medical means. A few patients had 
been operated upon early because the appendix could not be ruled out 
as the primary cause of the condition. The chief presenting symp- 
toms had been the usual ones; pelvic pain (worse with menstruation) 
and menstrual disturbances, chiefl}^ menorrhagia, and vaginal dis- 
charge. A few patients had been concerned chiefly about sterility. 
In every ease thei’e was a fairly good history of pelvic inflammatory 
disease, the condition having been initiated by a more or less severe 
attack of pain, with fever, vaginal discharge, and urinary sjmiptoras; 
the positive pelvic findings were adnexal masses or a tender uterus 
partially fixed in retroversion with tender palpable adnexa. 

Three hundred patients ivere operated upoii during this ten-year 
pei’iod (Table I). AVe divided this .series in several way.s, considering 
etiology, age, and the type of operation (Tables IT, III, W). AVe have 
fairly reliable follow-up data on 183 of these patients, ivhich data 
were obtained on re-examination of the patients, from correspondence, 
or from a recent questionnaire that was sent out. AVe are aware of 
the limitations of this questionnaire method, yet when a patient an- 
swers that she has been perfectly well .since operation, as many of 
them in our series did, one would certainly accept the result as satis- 
factory. 

Table I. Summary of Misoellaxeous Data 

PATIE KT.S 

Total operated upon 300 

Came to operation -with draining fistulas or sinus tracts 15 
Died in liospital after operation 

DeTeloped postoperatively intestinal obstruction 2 

Died from obstruction following operation 1 

Developed .sinus tracts following operation at clinic 3 

Developed chronic phlebitis following operation 2 

Developed an acute exacerbation following operation G 


Table II. Type of Surgical Treatment With Reference to Patient ’s Age and 

Type of Infection 


TYPE OF INFECTION | 

1 CONSERVATIVE 

1 AGE, Y'EARS 

RADICAL 

AGE, YEARS 

o 

-fSO 

-30 

+30 

Appendiceal 


4 

1 


Postabortal 


8 

2 

1 

Gonorrheal 


G 

5 

5 

Indeterminate *. 





1. Within 2 weehs after on- 

10 : 

9 


3 

set* 

1 




2. Two weeks to G months 

7 

15 

3 

7 

after onset 





3. Six months to 1 year aft- 

11 

11 


2 

er onset 





Old infection 

24 

17 

2 

7- 

Total 

i 75 

70 

13 

.25 


*Of pelvic Inflainrnatoi'j' di.sea.se. 
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Tlioiigli we have presented in Tables III and IV only the final com- 
plaints of the patients after at least a three-year period, we have 
records of the complaints of many of them for the first two years after 
the operation. These data bear out our surmise that for a certain 
period folloAving a conservative pelvic operation for pelvic infiamma- 
tory disease, the patient often continues to have pelvic .s^nuiDtoms 
characterized by menstrual irregularities, and partieularlj^ menor- 
rhagia. This latter is the most usual s.ymptom complained of; it oc- 
curred in more than 10 per cent of our cases and was no doubt due to 
the inability of the disturbed ovaries to function normall 3 L Other 
patients complained of pelvic pain and backache, worse with the 
menses, and of a discharge. 'When a. woman continues to have anj' 
of these troubles following a pelvic operation, she becomes veiy dis- 
couraged. If on]3' the discharge continues, it of itself is anuo.ying 
enough to make her feel .she has not been cured. It maj' be onl,y a 
vaginitis due to Trichomonas or Monilia, and vdiile the surgeon could 
not cure it, he nevertheless gets the blame for not having done so. 

Table III. Morbidity Following Conservative Operations for Pelvic Inflasi- 

MATORY Disease 


operation 

pa- 

tients 

postoperatwe 

PLAINTS 

o 

o 

SUBSEQUENT 

TREATMENT 

NECESSARY 

PREG- 

NANCIES 

IRREG- 

ULAR 

MENSES 

DIS- 

CHARGE 

PELVIC 

PAIN 

SUR- 

GICAL 

MEDI- 

CAL 

Plastic operation. No or- 

10 

1 

1 

3 


1 


gans removed 








Eemoval of one tube 

9 

2 

5 

6 



2 

Eemoval of adnexa on 

49 

11 

13 

19 

7 

3 

14t 

one side 




' * 

! 



Eemoval of both tubes 

21 

9 


12 


4 


Eemoval of tubes and 

43 

15 


21 


3 


one ovary 








Eemoval of both tubes 

13 

4 


4 


4 


and ovaries 



■B 


I^^B, 



Total 

145 

42 

42 1 

G5 

13* 1 

15 

10 


♦Minor operations only (dilatation and curettage) in 3 cases; in remainder, surg-ical 
procedures. 

tEctopic in 1 case. 


Table IV. Morbidity Following Eadical Operations for Pelvic Inflammatory 

Disease 


OPERATION 

PATIENTS 

POSTOPERATIVE 

PLAINTS 

COM- 

SUBSEQUENT 

TREATMENT 

NECESSARY 

IRREGU- 

LAR 

JIENSES 

DIS- 

CHARGE 

PELVIC 

PAIN 

SURGI- 

CAL 

MEDI- 

CAL 

Eemoval of organs ex- 
cept one ovary 

B 

0 

4 

4 

0 

1 

Eemoval of all organs,* 
panhysterectomj' 

B 

0 

4 

3 

0 

2 

Total 


0 

8 

7 

0 

3 


♦Subtotal hysterectomy in 2 cases. 
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In cases in wliicli one ovary or a part of one ovary and the uterus 
was preserved, the patients apparently have Jiad the most stormy 
postoperative course; it usually takes several months to get them 
righted, if indeed thej' ever do. They Avill often present, for a time at 
least, all of the sjunptoms associated with failure of OAmrian function: 
menstrual irregularities, oftener of the menoi’rhagic but occasionally 
of the amenorrheie t 3 "pe ; soreness of the breasts before periods, dys- 
menorrhea, premenstrual nervousne.ss and depression ; headache with 
the pei’iods, and vasomotor disturbances following the periods. One 
of the most distressing of these postoperative complications is menor- 
rhagia. In our group of eases 33.3 per cent of the patients complained 
of irregular bleeding postoperathmljL 'Would it not be well to avoid 
this complication b^'- removing the uterus too, since it is of no more 
functional value after bilateral salpingectomy'? Our figures show 
that hot flushes Avere increased only’- 10 per cent in those women whose 
uterus was also removed. After a time the ovary% if there is sufficient 
good tissue left in it, wdll begin to function more normally’’ and these 
disturbances do tend to disappear. 

Considerable can be done in a medical way’ to tide these patients 
over this so-called latent period. The menorrhagia can often be con- 
trolled -with luteal hormone and calcium, and the ovarian circulation 
can be improved by’ vaginal heat, •which like’wise helps the pelvic pain, 
soreness and backache, and at times the residual discharge. If the 
cervix has not been cauterized at the time of operation, cauterization, 
carried out in the office, may later be necessary. We believe that when 
conservative surgical treatment is being contemplated, or after it has 
been carried out, it is wiser to tell the patient that it may’ be some 
time before her periods become regular and that she may need further 
medical treatment. 

Another interesting supposition has been supported by’ our follow- 
up study’: Women who have pelvic inflammatory disease, and who 
have had (and sometimes have not had) .surgical treatment, are very’ 
likely' to reach the menopause earlier than other women. Six of our 
10 patients who had only’ plastic operations reached the menopause 
before forty’-two y’ears of age. By’ a “pla.stic operation” we mean 
that neither OA’ary' was entirely' removed though in a few cases re- 
section was emplo.ved. One patient ceased menstruating at the age 
of twenty'-seven and one menstruated only' once after her operation 
at the age of twenty’-eight. 


Thi.s last, woman ’s oasc was interesting. She had had lier appendix and part of an 
ovary removed seven years prior to her pelvic operation at the clinic. Three years 
later she had had a spontaneous miscarriage, after which she had an attack of lower 
abdominal pain with fever and discharge. .She continued to liave more or less con- 
stant lower abdominal discomfort, worse with the menses, and a profuse menstrual 
flow lasting from eight to ten days. Wlien the surgeon explored tlie pelvis he performed 
only an infernal .shortening operation. A note was made at the time that there 
was evidence of chronic pelvic inflammation but the fimbriated ends of the tubes 
were open, so they were left undisturbed. This was in July, 1920. In October the 
patient wrote that the operation “had done no good.” .She was having pain and 
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had menstruated onlj* once. In hlay, 1929, she wrote again that she was still having 
discomfort. In the recent questionnaire we sent her, however, she said she had 
never had anj' periods since the operation nor had she had any hot flushes; in other 
words, ton years after the operation she had no complaints at all. 

There were 132 eases iu which enough ovarian tissue and uterus 
were left so that the menses could continue. Twenty-six of the pa- 
tients, however, had ceased menstruating and were having hot flushes 
before the age of forty 3 "ears. One of these patients, who had been 
operated upon for unilateral adnexal disease, had a noimial pregnane}'’, 
labor, and parturition at the age of thirt.y-four j'-ears. Her pei’iods 
were irregular after this. She is now forty-one j'-ears old and has had 
a few hot flushes in the past two j’-ears. The number of those whose 
menses ceased early is higher than the number of those who had 
flushes; ui fact, not one woman in this group who had ceased men- 
struating complained much of flushes. In contrast to those who 
ceased menstruating, we would like to mention one patient in this 
group who was operated upon in 1926 at the age of thirty-two years. 

She had been ill for eight months before operation. The surgeon removed both 
tubes and ovaries, transplanting what he felt was still good of the right ovary into 
the right rectus muscle. The patient returned to tlie clinic in Marcli, 1928, two years 
later, because she had found a small lump in her breast. At this time she said her 
menses had been regular, lasting two days, but that for the seven months previously 
she had been hawng some irregular bleeding between periods. There was a firm 
nodular uterus (so described by the examining doctor) and in the right rectus muscle 
was palpable a small mass measuring 2 by 3 cm. No mention was made regarding 
any tenderness or swelling of the mass with tlie menses. Nothing was done about 
the irregular bleeding, it being con.sidered to be due to small fibroids. The small 
tumor in the right breast, which was benign, was removed. When last heard from 
(in May, 1938), nearly twelve years after her operation, this patient said that her 
periods were regular and that she had had no hot flushes and had no other complaints. 
One would hardly expect the transplanted ovary to carry on so well but this occa- 
sionally must happen. 

Naturall}'- in this whole group were women with extremely acute 
pelvic inflammatorj^ disease who were operated upon earty when it 
was not possible to dissect out structures. 

One woman, only twenty-two years of age, urns operated upon in 1931. She had 
had trouble for four months. She mentioned in the questionnaire having had a few 
hot flushes. Another patient, twenty-three years old, who had had trouble for five 
years (gonorrhea) was operated upon in 1930 for bilateral tubo-ovarian abscesses; 
these were drained twice before the radical operation was carried out. This patient 
said in the questionnaire that she had had no flushes or other complaints and was 
married. It is possible, of course, that she may have a piece of ovary left. 

Comparing the group of cases in which one ovaiy and the uterus 
was left with the so-called radical group in which everything was 
removed except one ovary, 21 per cent of the patients who miderwent 
conservative s'urgieal treatment and in whom the uterus was left had 
hot flushes earty and 31 per cent with onl}’- an ovaiy left had an earty 
menopause. None of these patients complained much of the hot 
flushes. 
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Th-e small group of 13 patients in whom the tubes and ovaries were 
removed, but in -whom the uterus -was left, ivas very interesting. In 
all these cases the disease was extensive and large tubo-ovarian ab- 
scesses ivere present. That ivas the reason for leaving the uterus. 
Three of these Avomen stated in the recent que.stionnaire that they 
Avere still haAung regular periods and no hot flushes. Another patient 
had regular periods for seven years (1927 to 1934) after her operation, 
and has had no flushes j the surgeon made a note that' he thought that 
he had remoA’^ed both OAmries but that there Avas so much infection he 
could not be .sure of this. Pour Avomen had irregular bleeding after 
the operation; 2 of these had to undergo h3Asterectomy (elseAvhere), 
and 2 had to be giA'en radium (also elseAvhere). Of the AA'hole group 
of Avomen, those Avho complained most of flushes Avere the remaining 
Avomen in this group AAdio had both OAmries remoA’^ed and those of a 
second group Avho underAvent panhj'stei’ectoniAL This Avould be ex- 
pected, ^mt 6 Avomen out of 18 aa'Iio undei’Avent panhj’stereetomy ap- 
parentlj^ had no hot flushes after operation, though 31 per cent of 
these patients Avere operated upon before thej’’ Avere thirty years of 
age. Strange as it maj^ seem, onlj'’ 1 patient complained bitterly of 
flushes, saAung that thej'’ had occurred eAmrj^ fortj^-fiA'e minutes for 
nine and a half Amars; this patient Avas thirt3’’-seven j'ears of age Avlien 
operated upon. 

Our re, suits have substantiated the fact that Avhen both tubes are 
iuA'olved in the inflammatoiy process it is unusual for pregnanc.v to 
occur. In all of our cases in AA’^hich pregnane^’’ occurred, one adnexa 
onl}^ Avas inA'olA’’ed. In 10 of these cases the etiologic factor Avas defi- 
nitelj' either appendiceal or the infection dcA'eloped post partum, 2 
patients had apparent gonorrheal infection though this Avas not proA'Ccl, 
and in 1 ease it Avas impossible to tell Avhat the cause of the condition 
Avas. It is interesting that of all the patients Avith proA’^ed gonorrhea, 
CA'erA' one Avas found bj' the surgeon to haA'e both tubes iiiA’^olved. 
Both tubes Avere remoA'ed in CA'eiy case except one, that of a Avoman 
operated upon in 1931 at the age of thirt^'-one .A^ears Avho had suffered 
from the disease for nine and a half Amars. Because the left tube 
appeared to he in fair condition, it Avas left undisturbed. This AVoman 
reeentlA' reported that she had not become pregnant and still had a 
pain in her left side similar to that Avhich she had had in her right 
side before her operation. 

In our final re.snlts of morbidity Ave considei’ed onlj’ those complaints 
that seemed directly referable to the pehdc organs, such as menstrual 
irregularities, too frequent or too profuse periods, pelvic pain similar 
to that before operation or pain made Avorse b.A' menstruation, con- 
tinuance of a troublesome discharge, exacerbations of the infection 
(Avhich occurred in .six instances), or Avhether further actiA-e medical 
treatment or operation had been nece.ssarv. We have not considered 
the A'asomotor disturbances or anj' sub.jective s3'mptoms. 
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COM3IEKT 

We ivoiild like to make a few comments 011 I 3 ' in siimmaiy as we 
liave not followed a sufficiently lai’ge series of jiatients as jmt to feel 
justified in draAving positive conclusions. Our statistics seem to reA^eal : 

1 . So-called plastic operations on the pehde organs after pelvic in- 
flammatory disease are useless, especially plastic operations on the 
tubes. Pregnancies do not follow and the patient is often not relieved 
of her sjmiptoms. 

2. There is a definite morbiditj’ after eonservatWe operations for 
pehde inflammatory disease but, in the future, ivith all the means at 
our command, this should he less than it has been in the jiast. Good 
medical treatment before and following such conservative surgical 
treatment should le.sseu this morbiditj'. 

3. When there has been extemsive pelvic inflammatory disease, ivith 
apparent inA’-olvement of the ovaries as Avell as the tubes so that little 
good OAmrian tissue is left, it ivould seem best to remoA-’e the uterus, 
leaAdng the patient Avhat OA-arian tissue can be left. This saves her 
from liaAdng irregular, often profuse and painful periods. We feel 
that it is better to save the uterus if there appears to be reason to 
believe that one ovary Avill function normally, but it Avould appear as 
if several of the Avomen in this series Avith only one ovary and the 
uterus left Avould have been better off Avith the uterus out. One young 
Avoman in our series Avas so operated upon at tAventy-eight years of 
age (ill 1926) after ten months of iin-alidism follondng a septic abor- 
tion and Avith all the active treatment Ave kncAv at the time to give. 
She married at the age of thirty-tAVo and says her sexual life is normal. 
She also saA’s that she has ncA^er had any hot flushes. 

4. Unilateral pelvic inflammatory disease is usually the result of 
appendiceal or post-partmn infection and, AA'lien such is the case, the 
remoA^al of the affected adnexa improves the patient's general and 
pehde conditions and her chances of becoming pregnant. 


Mekler, A.: Experiences witli the Hormonal Pregnancy Reactions of Aschheim- 
Zondek and Priedman-Lapham, Monatschr. f. Gehurtsh. u. GynUk. 107: 2.57, 
193S. 

In the Zurich Univer.'sity AVonian’s Clinic 1,300 honuono pregnancy test.'! were 
performed from 1930 to 1935. Of this nunihcr (570 te.^t.*; were performed on mice 
and CS4 on rabbit.s. The inou-se test wa.s correct in 96.0 per cent of the case.s and 
the rabbit method in 93.1 per cent. If the doubtful reaction.s are eliminated the 
respective perceiitage.s are 97.S for the mouse and 97.4 for the rabbit tests. Both 
tests are positive in a large proportion of pregnancies within eight days after a 
missed period. In ca.se.s of abortion and ectopic pregnancy the positive reaction 
disappears proportionately to the .severity of the symptoms. If an abortion is 
rapidly completed or an ectopic pregnancy quickly removed, the tests become 
negative very quickly. The author believes that both tests should be employed. 
In most cases of pregnancy the mouse lest should be used but where it is impor- 
tant to obtain a rapid result the rabbit test is preferable. 


J. P. GntTK-vitfi.r- 



THE j\IANCHESTER (PARAMETRIAL FIXATION) OPERATION 
FOR CURE OF PROLAPSE AND CYSTOCELE'' 

Michael L. Leventhal, M.D., F.A.C.S,, and Louis D. Boshes, M.D., 

Chicago, III. 

(From the Department of Gynecology, Michael Feese Hospital) 


IN 1888, Donald of Manchester, England, began to treat uterine pro- 
1 lapse bj’’ comlhning anterior and posterior colporrliaphy with ampu- 
tation of the cervix. Previous to this, the operative procedures utilized 
in curing iirolapse consisted either of some sort of vaginal shortening 
or of cervical amputation, but very seldom a combination of the two. 
As a matter of fact it is interesting to note that liefore the turn of the 
last century, the majority of eases of prolapse were not treated sui- 
gicaUy at all. Pessary insertion was the method commonly employed, 
and perineorrhaphy was done on occasion to enable the patient to weai 
a ring pessary. At present, the indication for the use of the pcssaiy 
should be limited to patients, young or old, ivho suffer from medical 
diseases contraindicating surgery. 

The variety of operative procedures used in curing uterine prolapse 
is testimony to the fact that for many years no one method applicable 
to the great majority of cases has been developed. The choice of opera- 
tion has usually been determined by the age, parity, and social status 
of the patient. Vaginal, abdominal, or a combination of the two methods 
of surgical approach have been utilized with varying degrees of success. 


The operations devised for the cure of prolapse which are most com- 
monly employed today include vaginal hysterectomy, Watkins interposi- 
tion operation, abdominal fixation of the uterus, LeFort’s colpocleisis, 
and colporrliaphy. The objections to the fixation operations arc obvious 
to all gynecologists who have had experience with these methods. Li 
a series of 200 ventrofixations cited by Fi’ank, 21, or 10.5 per cent, de- 
vcloiied postoperative ventral hernia. V aginal hysterectomy carries ivitn 
it a mortality of 1 to 2 per cent. Aside from this, extirpation of the 
uterus removes the liest anatomic support for tiie bladder. It is no 
unusual in our clinic to find recurrent cystoceles in .spite of high, well- 
supported vaginal vaults following vaginal hysterectomy; and post-oper- 
ative prolapse of tlie vaginal vault taxes the rcsourcefulnc.ss of the best 
giuieeologist. Further, removal of the uterus in premenopausal j'cans 
causes a cessation of menstruation, with its attendant psychic disturli- 
ances; and hastens the climacteric. Kretzschmar and Gardiner Im^'C 
sliomi that liystorcctomy witli ovarian conservation in ■women thirt.i- 
six years of age or less -was followed b.v menopausal .s.vmptoms before 4 
years of age in approximately 60 per cent of the patients. Vaginal 
hysterectomy for the treatment of prolap.se is be.st adapted when there 
is associated uterine pathology. The Vbntkins interposition operation 


•Pre.«entecl before the ChicaRO Gynecolog-lc.-il Society, May 20, 1938. 
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lias given good results iii the treatment of prolapse, hut the procedure 
involves invasion of the peritoneal cavity and may require sterilization. 
It is also important that the uterus be neither too small nor too large 
in order to tit properly into the pubic arch, and amputation of the cervix 
is usually necessary for a good result in a large percentage of the pa- 
tients. The LeFort eolpocleisis operation has obvious limitations, but 
where indicated, gives gratifying results. Anterior and posterior col- 
porrhaphy alone tighten the weakened pelvic fasciae, but the presence 
of an elongated cervix acts as the long arm of a lever which brings the 
long axis of the uterus into a line Avith the vaginal axis and thus pre- 
disposes to recurrent prolapse. 

In 1928, Baer and Eeis analyzed 220 operations for prolapse performed by mem- 
bers of the gjmecologic staff of the Michael Eeese Hospital. The operation most 
often employed in this series was the 'Watkins interposition operation, performed 
in 91 patients, with complete succe.ss in 87.5 per cent of the cases. There was 
one death and the gross morbidity was 55.1 per cent. In 1937, Baer, Eeis, and 
Laemmle analyzed a subsequent comparable series of prolapse cases and found that 
the trend in tlie treatment of uterine prolapse at the Michael Eeese Hospital in ten 
years had shifted from tiie interposition operation to vaginal hysterectomy. The 
results of this operation showed success in only 70.7 per cent. Tliere were 2 deaths 
and a gross morbidity of 50 per cent. As the authors point out, the operation to 
which the staff turned to improve its results in the cure of prolapse, namely, vaginal 
hysterectomy, was attended bj’ a much smaller percentage of cures (70.7 per cent) 
than the operation used most often previously, namely the Watkins interposition 
operation (87.5 per cent). 

Ill recent j'^ears, the staff at the Michael Reese Hospital has utilized 
the Manchester operation as tiie iirocedure offering the best results in 
the greatest number of eases. The attention of the medical profession 
in this country ivas first directed to this operation by Frank, who in 
1932 published a preliminary repoi’t. In this article, the author re- 
viewed a large series of cases of prolaiise treated by a variety of other 
operations. The results in this group v^ere satisfactory in 66 per cent 
of the patients and good in only 46 per cent; and because of this the 
need for a better operative treatment was stressed. Mestitz in 1932 also 
described an operation similar in principle to the Manchester and used 
by Halban in his clinic since 1919. The Manchester operation has been 
employed for the treatment of prolapse in the British Isles for over 
forty-five years, having been introduced by Donald, and reported on 
at various times by Fothergill and Shaiv. 

BeWeen Dee. 15, 1935, and Jan. 1, 1938, there were 51 Manchester 
operations performed at the Michael Reese Hospital by seven opera- 
tors. The operations so classified Avere those in AARich the typical para- 
metrial fixation stitch Avas used. In our analysis of ease records Ave 
found many patients scheduled for Manchester plastics preop eratiA^ely, 
but since the actual surgical procedure did not include parametrial 
shortening, Ave did not include them in our series. The parametrial 
fixation Avas most commonly performed in association AAotli cervical am- 
putation but in a fcAV cases the ceiwix Avas left in situ. 

Tlie chief primary indication for the performance of the ]\Ianchester 
operation is prolapse of the uterus. It is often difficult to agree on the 



386 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


exact extent of uterine prolapse in any given patient, since variations 
in the size and length of the cervix influence the opinion of the exam- 
iner. It is not uncommon to find divergent opinions as to the degree 
of prolapse expressed by various examiners, when the patient is ex- 
amined more than once. Fear, nervmus tension, etc., may cause marked 
contraction of the voluntary muscles in the pelvic and urogenital dia- 
phragms and tlius prevent the uterus from descending with strain. On 
the other hand, if the patient is completely relaxed at a suhscqucnt ex- 
amination, the cervix may de.scend far bej^ond its former position. We 
have repeatedly witnessed the appearance of the cervix beyond the ves- 
tibule under general anesthesia where previously tlie most severe strain- 
ing by the patient did not deliver it out of the vagina. On our service, 
we classify as first-degree prolap.se, descent of the normally-sized cervix 
to the level of the ischial spines; second-degree prolapse, descent to the 
vestibule; third-degree prolapse, descent outside the vagina; and pro- 
cidentia or complete prola])se, descent of tlie corpus uteri outside the 
vagina. It is obvious tliat a uterine corpus may be normally placed, but 
its elongated or hypertrophied cervix ma.y protrude from the vulva. The 
over-sized cervix is tissue below the insertion of Maekenrodt’s ligaments 
into the uterus and since the parametrium is intact, tlie uterine prolapse 
is in reality only apparent. Clinically, however, the symptomatology 
and treatment is similar to cases of true prolapse. The performance 
of parametrial fixation with cervical amputation in cases of elongated 
and hypertrophied cervix is valuable, in that it sharply anteflexes the 
remaining corpus, thus preventing descensus. 

In our series of 51 patients, the primary indication for performing 
the Manchester operation was uterine prolapse in approximately four- 
fifths of the cases (41 or 80.4 per cent). Elongation of the cervix was 
a veiy frequent accompaniment of the prolapse. Hypertrophied, elon- 
gated, and lacerated cervix was the primary operative indication in 4, 
or T.S per cent, of the cases, and eystocele was the primary opcimtive 
indication in 6, or 11.8 iier cent. Cy.stocele, in itself, is probably the 
most common foi’m of pelvic pi’olapse. Its production during labor, im- 
plies a break at the so-called “weak-spot” in the uleropubic faseia, and 
since this fascia is continuous with the fascia incorpoi’ated in the bases 
of the broad ligaments, the bladder hernia may be a forerunner of true 
uterine prolapse. Pi'olapse of the bladder, finlhermore, increases the 
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vesicouterine space interpcritoneally, allowing bowel to be interposed 
between uterus and bladder. This causes the corpus to fall back into a 
])osition of retrodisplacemcnt, wliich constitutes the first stage in uterine 
descent. In tlie ])atients with cystocele as a primary indication, cervical 
amputation was done in 4 and the cervix allowed to remain in situ in one. 
There were 4 other patients in whom the cervix was not removed; 2 with 
first-degree jirolapse and cystocele; 1 witli second-degree prolapse and 
cystocele; and 1 with tlnrd-degree ]>rola]ise and cystocele. All the cases 
of prolapse were associated with cystocele. 

Parturition is not necessarily an essential predisposing factor of pro- 
lapse, which oceasionall.v occurs in nulliparas. Heavy industrial occu- 
pations may predispose to descensus in these women by increasing the 
intra-abdominal pressure or weakening the pelvic floor. Also some pa- 
tients may manifest a congenital weakness of tlic fasciomuscular system. 
Three of the patients in our series with prolapse were nulliparas. One 
was 51 years of age, and single, who upon straining could deliver the 
cervix beyond the vestibule. This prolapse was associated with marked 
pelvic floor relaxation, and a huge cystocele and rectoeele. X-ray of 
the lower spine revealed an occult spina bifida. Another was 23 years 
of age, married, and manifesting a second-degree prolapse. The third, 
aged 49, had an elongated cervix witli cystocele and rectoeele, the cer- 
vical patholog;^’- being on the basis of an old chronic endocervieitis. The 
remaining patients were parous, the number of full-term births ranging 
from 1 to 11 with an average of 3. The youngest patient was 22 years 
of age, and the oldest 69, the average age being 43. Four patients were 
under 30 years of age; 14 were between 30 and 40; 20 wei'e between 
40 and 50; 11 were between 50 and 60; and 2 were over 60 years of age. 

TECHNIQUE OF OPERATION AND RESULTS 

The following description is our modification of the oiiginal Manchester technique. 
After the usual preparation as for any vaginal operation, the cervi.x is grasped 
with a vulsella and pulled down into the introitus. An inverted “T” shaped inci- 
sion is made, starting just below the external urinary meatus and circumcising the 
cervical vaginal mucosa just above the external os. Tlie posterior portion of the 
circular incision is not completed until the pubocervical fascia has been reconstructed 
in order to conserve blood loss from the posterior flap. The flaps are dissected 
laterally exposing the bladder with its overlying weakened uteropubic fascial layer. 
Tliis is accomplished first by sharp and tlien by blunt dissection. Marked venous 
bleeding is usually encountered far laterally and this should be controlled by suture 
before proceeding. The bladder is next freed from the anterior wall of the cervix 
and pu.shed upwards by blunt finger dissection. This maneuver makes prominent 
the “bladder pillars” of uteropubic fascia on either side (Fig. 1). The angles of 
the bladder must be carefully dissected upwards in order that the ureters may be 
completely removed from the danger of ligation (Pig. 3). The bladder hernia is 
then reduced by uniting the uteropubic fascia witli interrupted Lembert’s sutures 
of catgut. Interrupted silk sutures are placed in two planes in the region of the 
internal vesical sphincter if incontinence is a prominent symptom. 

The bladder pillars of each side are caught between two clamps at a level of 1 
cm. above the plane of cervical amputation. The top one is placed well laterally 
and takes in its gTasp some cervical and paramotrial tissue (Fig. 2). When ligated, 
this stitch includes fibers of parametrium and uteropubic fascia and marks the loca- 
tion for the parametrial stitches to be placed later on. 

The vaginal mucosa is then dissected free from the cervix laterally and posteriorly, 
and a hemostatic suture is placed on each side, ligating the cervical branches of the 
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Fig. 1. Fig. 2. 


Fig. 1. — After an inverted “T”-shaped incision, the bladder is freed from the 
cervix and dissected upwards, making prominent the lateral portions of uteropubic 
fascia ("bladder pillars"). 

Fig. 2. — The “bladder pillars" are clamped, cut, and ligated, the upper clamp in- 
cluding parametrium laterally and some cervical tissue. 



Fig. 3. Fig. 1. 


Fig. 3. — Illu.strating the higli position of the urcter.s .aw.ay from pos.sible ligature, 
when the bladder "comor.s" are carefully dissected upward.s. " 

Fig. '1. — Tlie cer'.'i.v hn.s been amputsitcd and dilatation and curettage l.s performed 
through the clean stump. 






LE^^5NTHAL AND BOSHES; OPERATION FOR PROLAPSE AND CYSTOCELE 389 



Pig. 6. — The anterior inversion stitch is placed, but not tied until the parametrlal 
stitches are inserted. The paranietrial stitches are placed to include the tissue just 
lateral to the fixed fibers of the uteropubic fascia. 



Fig. 8 The vaginal mucosa is trimmed elliptically as indicated. A few interrupted 

sutures angulate the vaginal mucosa on the uterus, thus further supporting the bladder. 
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uterine arteries at a level just above the plane of amputation. If a low cul-de-sac 
is opened into, the peritoneal cavity is closed by a purse-string suture high on the 
posterior surface of the utei'us. The cervix is then amputated circularly or by 
conical excision. After this, the remaining cervical canal is dilated to a number 
12 or 16 Hegar and the endometrial cavity briskly curetted (Fig. 4). Dilatation 
and curettage after cervical amputation rather than before is not onlj’^ a simpler 
and a safer procedure but removal of the infected lower cervix also obviates tlie 
forcing of the infectious secretions into the uterine cavity. AVide dilatation also 
facilitates a more proper inversion of the vaginal mucosa into the cervical canal. 

The vaginal mucosa is then inverted into the canal by modified Sturmdorf 
stitches placed posteriorly and posteriomedially as indicated (Fig. 5). 

The parametrial fixation stitches are next placed and include on each side, the 
parametrial tissue just lateral to the transfixed uteropubic ligaments. These are 
not tied until the anterior inversion stitch for the vaginal mucosa is placed (Fig. G). 
Tying the fixation stitches unites the parametria in front of the remaining cervix, 
forcing it backward and anteflexing the corpus (Fig. 7). The cervical reconstruc- 
tion is then completed by tying the anterior vaginal inversion stitch. 

The remaining uteropubic fascia is then united in the midline, including the 
uterine tissue below the bladder level in order to lend further support to that struc- 
ture. The vaginal mucosa is then trimmed and united in the midline (Fig. 8). 

A perineorrhaphj’- is usually performed including reconstruction of the levator 
“sling,” to add further support to the pelvic vi.scera. 

The morbidity following this operation is unusually slight, and the great majority 
of temperature elevations was accounted for by urinary tract infections. Out of 
51 patients, excluding urinary retention as a morbidity, 15 (or 29 per cent) de- 
veloped morbid conditions as listed in Table II. There was no mortality. Fourteen 


Table II. ^MoRBroiTY in 51 Manciie.ster Operation.s 



NO. 

PER CENT 

Cystitis 

12 

2.S.0 

Pyelitis 

8 


Parametritis 

2 


Thrombophlebitis 

1 

1.9 

AVound infection (perineum) 

4 

7.0 

Secondary hemorrb.age 

1 

1.9 

Total ^lorbid Patients 

15 

29.0 


patients had tlie Pezzar retention catheter inserted into the bladder following the 
operation for an average of five days. In this group there were 10 instances of 
cystitis and 8 of pyelitis. Twenty-eight of the remaining patients had to be 
catheterized more than once following the operation. There was one case of second- 
ary hemorrhage from the cervix which occurred on the eighth postoperative daj. 
This required ligation of a “spurtcr” and necessitated blood transfusion. The 
morbidity from the Alanchcster operation compares favorably with the morbidity 
following the two other operations most commonly used for prolapse and cystocelc 
in our institution the past ten years. A’aginal hysterectomy was associated with a 
morbidity of 50 ])or cent and some of the conditions such as sepsis and peritonitis 
were major morbidities. Tlie mortality from this operation was 1.7 per cent. The 
interposition operation had a gross morbiditv of 40 per cent with no mortality 
(Table HI). 


Table HI. Comparison of Operations ?'or Prolapsus Uteri 


OPER.VriON 

CASKS 

.mortai.ity 

.morbidity 

CURES 

- A'aginal liystcrcctomy 

lit; 

1.7% 

50% 

70.7% 

^Interposition operation 

r.o 

f) 

40% 

89.2% 

;Manchester operation 

51 

0 

29% 

97.9% 


•Over Un-ycar period enilinu Jaiumry, 1937 (Baer .-md Itel.s). 
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The pathologic findings in the amputated cervices revealed such conditions as 
old erosion, chronic endocervicitis, and Nabothian cysts. Two patients revealed 
squamous cell hj'perplasia of the cervix and one a fibroma. The endometrial 
curettings were negative except for one case of old retained placenta (asj-miitomatic). 
Carcinoma was absent in all specimens. 

The average stay in the hospital was twelve days. Eleven patients stayed over 
two weeks. Of these only 2 remained over eighteen days, one with parametritis, and 
one with a complete breakdown of the perineal wound. 

The results of the operation were uniformly gratifying. All but 2 patients were 
followed. The period of follow-up postoperatively was as follows: S patients 
examined after twenty-four months; 13 patients examined between eighteen and 
twenty-four months; S patients between twelve and eighteen months; 15 patients 
between six and twelve months; and 5 patients between four and six months. A 
patient was declared to have a good anatomic result if the cervical stump was fixed 
high in the vault of the vagina; if the corpus uteri was anteflexed; and if there 
was no prolapse of the anterior vaginal wall. With these as criteria, the prolapse 
was cured in the entire series with but one exception (97.9 per cent cures). This was 
in a 54-year-old para v, who entered the hospital ndth a second-degree prolapse, large 
cj'stocele and rectocele and lacerated perineum. Her convalescence was uneventful. 
Fourteen months postoperatively, the cer\'ical stump descended to the level of the 
ischial siiines and was associated with recurrent cystocele. Salmon reported a series 
of 254 operations with one case of recurrent prolapse. Four of the 49 followed 
cases had recurrent cystocele. Since 46 of the followed cases had bladder operations, 
this represents an anatomic failure of anterior colporrhapy in 8.7 per cent of the 
cases. Stricture of the remaining cervical canal was encountered in 2 patients, and 
this was easily overcome by probing with a, uterine sound. 

The sjTnptomatic cure was extremely satisfactory. All the patients were relieved 
of the “bearing down” sensation which was the most common preoperative com- 
plaint. The failure to completely cure the symptom of impairment (“stress” in- 
continence) was manifested in about one-third of the patients who originally com- 
plained of this symptom. However, the degree of control was markedly improved in 
the large majority of these patients. 

Pregnancy following the IManchc.ster operation has been reported rather fre- 
quently. In 1921, Fothergill, publishing the results obtained in 15G cases, reported 
two patients who had borne full-term children since the operation. His percentage 
of cures of prolapse in this series was 97 per cent. Shaw, reporting a large series of 
cases from the same clinic, cites IS patients who had borne children subsequent to 
the operation. Of these 18, 5 or 27.8 per cent, developed a recurrence of the prolapse. 
These failures were not charged against the operation as they were considered due 
to a recurrence of the damage which produced the original prolapse. Salmon report.-; 

2 patients who had uncomplicated labors, following the operation. There was no 
recurrence of prolapse or cystocele in either patient. 

One patient in our series became pregnant one year after the operation. She 
was a para iv who had had quick labors previously, but the duration of the first 
stage in this labor was eighteen hours. The delivery was spontaneous, but com- 
plicated by a second-degree laceration of the perineum. Postnatal examination six 
weeks after deliveiy revealed a recurrent cystocele, but tlie uterus remained high. 

Sterilization was performed in 4 of the 51 patients. In .3, the Madlcner technique 
was used and in one cornual excision was done. Since the average age of our pa- 
tients was 43, the necessity for sterilization was not frequently considered. In young 
women with large families, sterilization is a wise and often welcome additional 
procedure. 

CONCLUSIONS 

1. The MaDchester operation is the be.st method of treatment for pro- 
lapse and cystocele in the large majority of patients, young or old. 

2. The technicine is readily acquired and is both anatomically and 
physiologically sound. 
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3. A cure of 97.9 per cent in j)rolapse by use of this operation defi-. 
nitely establishes its superiority over other methods of operative treat- 
ment. 

4. The morbidity is low and is usually confined to urinary tract in- 
fection. There is no mortality. 

5. The operation does not preclude future pregnancy and labor. 

6. A modification of tlie original Manehe.ster technique is described. 
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DISCUSSION 

DR. W. C. DANFORTH. — The procedure which has been described by the essay- 
ists for the cure of descensus of the uterus and bladder depends upon the recon- 
struction of the damaged upper pelvic floor, a name which was given many years 
ago hy Polk to the structures at the level of the upper part of the cervix or lower 
part of the corpus which support tlie weight of the uterus. The ligaments of Macken- 
rodt, the uterosacral ligaments and the pubocervical ligaments or fascia are the more 
important parts of tliis structure. Between these ligaments is a network of fascial 
or connective tissue fibers, the whole making up an upper pelvic floor of which the 
ligaments just named are merely thickened portions. Injury at this level permits 
the uterus to descend or allows the bladder to hemiate. AVhen injury of the posterior 
part of the structure has taken place an enterocele follows. Repair of C 3 'stocele 
requires the reconstruction of tlie anterior part of this supporting mechanism. A true 
enterocele is not benefited bj- a repair of the perineum and is only cured by the 
repair of the posterior part of the upper pelvic floor. 

Moderate degrees of descensus have been treated in some American clinics for 
j-ears bj' detaching tlie bases of the broad ligaments and uniting them in front of 
the upper part of the cervix, with or without amputation of the cervix. This is an 
clTectivo procedure. The proper restoration of the essential supports of the uterus 
and neighboring structures should result in relief of the descensus. Reported results 
from the clinic in which the operation originated as well as others from clinics else- 
where indicate that clinical experience bears this out. Wo must, therefore, include 
the parametrial fixation among the operations wliich may be used for the correction 
of descensus. 

Abdominal operations are verj- rarely used at present in the treatment of descensus 
in gj-necologic clinics and remain onlj- as a means of treatment in the hands of 
occasional operators and of some general surgeons. Among the vaginal operations 
preferences will var\'. The results reported in this paper arc excellent both as to 
mortality and morbiditj-. 

In our service we have continued to favor vaginal hysterectomj' in our manage- 
ment of marked de.^censu.';. I am reporting 90 such cases in a series of 206 vaginal 
In'sterectoinies not \'et published. In this group three recurrences have been seen, 
a rather larger incidence of failure than that reported by Drs. Leventhal and Bo.shcs. 
In our experience, if a marked descensus is present, a considerable part or all of the 
uterus protruding from the introitus, we frequently find a marked enterocele. Often 
an important part of the operation is the excision of the pouch of Douglas and the 
ai)proximation of the uterosacral ligaments in orfler to close the posterior portion 
of the upper pelvic floor. In studying the illustrations shown us by Drs. Leventhal 
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and Boshes I do not find that any part of their operation is devoted to the recon- 
stniction of the posterior structures and tliis is true of other published reports. 
I do not find, in the tabulations, any note of enterocele; yet, in any considerable 
nuiiiber of cases of marked descensus, the occurrence of this lesion would be expected. 
I would like to ask whether enterocele was a frequent finding and what the opinion 
is, in the Michael Eeese Clinic, as to the necessity of surgical attention for its 
correction. In an illustration of an early stage of the operation a significant bulge 
is seen in the posterior vault which would indicate that the very skillful artist who 
made the drawings had noticed, or had had her attention drawn to, a more than 
normal fullness in that area. May I ask whether the support attained by the pro- 
cedure described is sufBcient in all cases to care for any posterior weakness? The 
colpoperineorrhapy which accompanies the parametrial fixation will, of course, help 
in controlling this by the aid it gives in keeping the uterus in anteversion. 

The procedure described for the management of the vesical lierniation is excellent 
and the description of the anatomical supports of the bladder is well given. Fa- 
miliarity AAuth these supports and a knowledge of the mechanism of bladder hernia- 
tion are essential for effective correction of descensus of tlie organ. The emphasis 
which is placed upon the freeing of the bladder at each side before displacing it 
upwards is wise. This is important in all operations in which the bladder is raised 
to a higher level. Failure to mobilize the bladder laterally will not only endanger 
the ureters, as the essayists point out, but may cause the bladder, after operation, 
to assume a "saddle bag” shape. 

The risk of this operation should, as the essayists say, be less than that of the other 
available means of surgically treating descensus. This fact, together with the 
very good results which the operation has given in the hands of the staff of the clinic 
from which this report comes, must cause us all at least to consider parametrial fixa- 
tion as one of the procedures available for the management of descensus. 

DE. N. S. HEANEY. — I like this operation as described tonight very much for 
cases of marked cystocele and rectocele. I see no need, however, to call this a 
klanchester operation as all of the Manchester part has been replaced by better 
procedures, particularly by the step of the bladder advancement. The type of opera- 
tion to choose in a prolapse depends upon the sort of case which is confronting one. 
Tliis operation is a good one if the uterus does not protrude beyond the introitus and 
where a marked cystocele is present. This operation has no place, however, in the 
treatment of complete procidentia. If a case of procidentia is to be cured by a 
vaginal operation, the uterus has to be removed so as to get a high anchorage on the 
ligaments of the uterus for the vagina. The interposition has no place in the treat- 
ment of any sort of prolapse or cystocele. 

DE. JOSEPH L. BAEE. — Twenty per cent of all women normally have a retro- 
displacement. The work of Sturmdorff in his studies of pelvic inclination convinces 
me that this plays a role in the appearance of so-called normal retrodisplacements. 
Now if that group of young women who first come under our obseiwation with so- 
called normal retrodisplacement could be followed through into their maturity and 
middle life, I believe that a goodly proportion of prolapse would be found to arise 
out of that group of normal retrodisplacements. Occasionally but very rarely we 
find prolapse with anteflexed or anteverted uterus, but so seldom do we find it that 
I must protest against ignoring the effect of intra-abdominal pressure in the pro- 
duction of retrodisplacement and its sequela, descensus uteri. 

DE. LE^LENTHAL (closing). — Occasionally either advertently or inadvertently 
we open into the cul-de-sac of Douglas and when this is done the cul-de-sac is closed 
by a purse-string high on the uterine wall. 

The interposition operation, we believe, has a definite place in the treatment of 
prolapse. It is especially valuable in cases of huge cystocele, the corpus uteri acting 
as a support for the bladder. We have noticed time and again in patients with 
cystoceles and incontinence that by putting two fingers in the vagina they are able 
to control the act of urination. The corpus of the uterus acts as a permanent support 
in these cases, and thus interposition with cervical amputation is a valuable pro- 
cedure. 



THE INFLUENCE OF THE HORMONAL ACTIVITY OF THE 
OVARIES UPON THE CHARACTER OF TUBAL CON- 
TRACTIONS AS DETERMINED BY UTERINE 
INSUFFLATION^' 

A Clinical. Study 

I. C. Rubin, M.D., New York, N. Y. 

T he possibility of estimating ovarian function clinieall.y by the char- 
acter of the rhythmic tubal contractions was suggested in 19271 
This assumption was based upon experimental fads and upon observa- 
tions made with the test for tubal patency. Experimental and histologic 
studies of Kehrer,^ Blair,'* Corner, R. T. Frank,-''' S. R. M. Rejmolds,® 
Seckinger and Snyder," Wislocki and Gutlmaeher,® Westman,® Manzi,^" 
Moir,” Andersen, Moreau^-'* and Lee’-* and many others have indicated 
a close correlation between cyclic functional and anatomic changes in 
the tubes and synchronous proce.sses in the ovary. The material used in 
these studies consisted in most instances of isolated portions of the 
Fallojiian tube or the whole tube of various species including the monkey. 
The excised organs were kept in a state of temporary survival. 

Rhythmic contractions of extirpated oviducts of the sow have been demon- 
strated by insufflating oxygen through the attached uterus, while the organs were 
immersed in Loche’s solution at body temperature (I. C. Rubin, i Whitelawic). 
The pressure variations were thus recorded as well as the rhj-thmicity of the 
contraction waves. Mikulicz-Radeckii-’’ repeated ray ex-periments and found 
similar results. In order to see whether there is a similarity between the rate 
of contractions of the intact oviducts and that of segmented portions, White- 
lawio undertook the task of insufflating the uterus and Fallopian tubes of the 
sow after the manner employed clinically. As the ovaries were available, the 
particular estral phase could be determined. He found that in most .specimens 
the uterotubal junction during estrus resisted the passage of oxygen to a pressure 
of 200 mm. Hg. This resistance was due to the presence of hypertrophied Ij-mphat- 
ics and valve-like folds of the mucosa which were situated at the uterine ostia 
of the tubes. In a few specimens not presenting these obstructions the gas en- 
tered the tubes at a pressure of 20 nun. Hg; the manometrie fluctuations were 
uniform in rhythm and amplitude and averaged fifteen to the minute, a rate 
which was identical with the rate of muscle strip contractions during estrus. 

During diestrus there was a nmrkcd irregularity in the character of the con- 
tractions; the two tubes from the same animal showed no similaritj' and the initial 
rise in pressure varied from -10 to 100 mm. Hg. There was no correspondence be- 
tween the number of contractions as exhibited by isfjlated tube segments and by 
the intact tubes. 

Uterotubal in.sulTiation in the living monkey was undertaken by iMonse 
and Rubin’" with the view of .studying tlie relation between uterine and 

*.\n /i1)stract of tills pap'-r w/i.s presented at the International Connres.s of Oh-stetrlc.-j 
and Gynecoloi;-j-. May 0. 103S. at Amsterdam. Holland. The material containeo 

therein* was used in discussion of the paper by Geist, .Salmon and Mintz on tlic 
•'Effects of Estrosenie llfu mone on the Fallopian’ Tubes." presented at the New lorK 
Obstetrical Society. October 12. 1!)27 and publi.shed In the Issue of July, 1938 (pape 
07) of the .loim.N-At.. 
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tubal contractions and the menstrual ovulation cjmle, and of establish- 
ing some grapiiic pattern which could be talcen as evidence of ovulation. 
In respect to the latter, this work lias reached only the preliminary stage, 
a method of approach being the first task to be accomplished. In- 
travenous injection of oxytocic and hormonal extracts have produced 
definite effects upon the intact uterus and tubes. The results so far 
obtained in the monkey have encouraged a similar clinical study. 

Seckinger and Sn3’der" were the first to stud,y the cj'clic changes in extirpated 
human Fallopian -tubes noting the contractions of isolated rings of muscle at 
various times of the menstrual ej’-ele. Thej- found that during the premenstrual 
phase the tubal contractions were of uniform amplitude but slower, about 4 per 
minute. More rapid contractions were found at the earlj- interval stage while at the 
midinterval the contractions were rapidlj' increased in rate occurring at about S 
per minute and showing a striking variation in amplitude. In two of the latter 
showing 8 contractions per minute, it was possible for these observers to check 
the status of the ovary by laparotomj'. In one case, an ovaiy showed a corpus luteum 
without signs of regression and in the other there was a recently collapsed follicle. 

Intact temporarily surviving extirpated human Fallopian tubes also 
manifest rhjdhmic contractions tvlien oxygen is insufflated through 
them, as I have had occasion to demonstrate a nimiber of times. These 
motions are similar to those exhibited by living tubes in situ, a fact which 
was recognized in 1920 in the early experience vuth uterine insufflation. 
The human uterus, as far as we know, contains no anatomic structures 
at the tubal junctions resembling either the l 3 Tnphatic apparatus or 
valve-like folds of mucous membrane which almost invariably hyper- 
trophies at estrus in the lower animals that have been studied so far. 
This Ij^mjfiiatic apparatus offers a resistance to the passage of in- 
sufflated gases or injected fluids. 

If ovulation in women is accompanied b.y definite changes in the rate 
of tubal contractions or other significant changes comparable to the 
results obtained in physiologic experiments on the isolated organs, it is 
conceivable that insufflation could serve as a method of identifjdng this 
event clinieall.y. The search for a simple method appears to be all the 
more warranted because the onlj' direct proof of ovuilation is obtained 
b}'^ recovering ova from the Fallopian tubes as was done by Newell, Allen, 
Pratt and Bland.^® The time of ovulation can be approximate!}^ esti- 
mated b}' inspection of the corpus luteum. But as this requires a laparot- 
omj% one is obliged to depend upon such indirect evidence as can be 
obtained b}’- (1) histologic examination of the vaginal secretions; (2) 
endometrial biops}' and (3) biologic assaj's of the estrin content of blood 
and urine. Although time consuming, such quantitative determinations 
of estrogenic substances justifj" further efforts. Whether in conjunction 
with other criteria, which Avas recommended as desirable in 1928,^° or 
whether emploA'ed alone, it has seemed worth while to explore the possi- 
bility of using insufflation as another objective method of hormonal 
assajL 

The routine performance of tubal insufflation as a test of tubal patency 
in Avomen has brought out certain changas in the pattern of tubal con- 
tractions that appeared to me to bear a time relationship to the menstrual 
cj'cle. IIoAvever, this impression AA-as based upon random obserA-ations 
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in no definitely planned group of cases. In a paper pulilislied in 1928 on 
tubal patency it was stated that “there was not the same uniformity in 
the clinical cases which has been established by the muscle strip experi- 
ments in the lower animals.” It was felt that “further observations 
along this line must be made in conjunction with parallel investigations 
that ma 3 ^ be carried out in estimating the quantity of female sex hor- 
mone, etc. Whether the female sex hormone will prove responsilile for 
activating the uterine mucosa and also tubal peristalsis at the same time, 
by increasing and decreasing quantities poured into the blood stream or 
through the follicle fluids directly into the oviduct remains to be de- 
termined. ’ 

Though the parallel investigations suggested bj’' me on the same group 
of patients whose tubal function Avas determined bj" insufBation Avere not 
undertaken, great strides Avere made in the estimation of estrogenic 
hormones. 

The reasons for the random observations Avere tAAmfold; (1) Since the 
primary' object of insufflation Avas to test for tubal patencjq the vast 
majorit}’’ of patients Avere examined during the Aveek folloAving menstrua- 
tion. (2) As the restoration of fertility AAms much desired, it Avas not 
deemed advisable to insufflate at other times of the menstrual cycle Avhen 
the tubes might contain an impregnated ovum. Although the meclianical 
displacement of a tulial ovum maj'- be regarded as hj^pothetical, the use of 
insufflation at other phases of the menstrual cycle Avas, nevertheless, 
limited prior to 1928 to those AA'omen A\dio had had no coital relations 
for tAAm AAmeks or more from the onset of the last regular menstruation. 
Additional data have lieen collated in the past ten ^mars from a selected 
group of patients in Avhom for special reasons an insufflation Avas per- 
formed on days outside of the postmenstrual phase, their menstrual habit 
being regular and normal. 

A fairty large group of patients AAdiose menstruation Avas habitually 
delaAmd and a smaller group of eases of amenorrhea Avere aA^ailable, 
serAung the purpose of comparison. An analytical stud}'’ aa'os made of 
any striking variations in relation to the menstrual cycle Avhich might 
be properly considered as chai'acteristie of the ovulation phenomenon 
pai’ticularly and of ovarian function in general. A .small number of 
menopausal cases and a larger group of artificial castrates AA'cre examined 
to get an idea of Avhat degree of tubal function may be found AA'hen the 
ovaries are functionally or sti-ueturally ablated. In addition, a study 
has been made of a small group of AA'^omen Avith frequent and pi’ofuse 
menses. In most instances the length of time consumed by the in.suffla- 
tion Avas from three to five minutes. In a smaller number the test Avas 
prolonged tAviee and three times. ScA'eral of the amcnorrheic patienis 
Averc treated Avith progynon injections and the effect upon the tuhes 
as determined by insufflation AA'as noted. 


Kesult.s 

A. TUHAIj COXTI’.AfTIONS IN’ AVOMIIN* AVIIOSi: MKN’.STUUAI, HABIT AVAS RlXllJaAIt 

There were in my series 100 Avoinen witli normal tnlnil patency and normal nien- 
stmal cycles who were snitahle for insufflation from the tenth to the sixteenth dnj 
of the cycle count inj^ from the fir.st day of the precedint; men.se.s. An equal numher 
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were also insufflated from tlie sixteenth to the twenty- eighth day of the cycle. These 
tw'o groups were compared to an equal number of a third group taken in sequence 
from the large series of patients tested for tubal patency between the seventh and 
the tenth day. The ages of the patients in the three groups were similar, from 
twenty to thirty-five years and the total number aggregated 300. 

Several points were particularly noted during the insufflation : 

1. Initial Itise of Pressure. — The pressure at which gas passed the uterotubal 
junction was taken to indicate uterotubal tone. In general, the patients who were 
insufflated during the tenth to the sixteenth daj' of the menstrual cycle required 
higher pressures, twice as often as the patients in the two other groups. 

2. Pate of Ttihal Contractions. — The number of contractions per minute was 
noted in the three groups. The contraction rate showed a tendency to be increased 
in the patients insufflated from the tenth to the sixteenth day of the cycle (Fig. 1). 
Thus 21 patients (21 per cent) of the tenth- to the sixteenth-day group had 7 to 9 con- 
tractions as compared to 8 patients (8 per cent) of the seventh- to tenth-day group, 
and 16 patients (16 per cent) of the sixteenth- to twenty-eighth-day group. The 



Fig. 1. — Insufflation at various intervals of the menstrual cycle: (a) Sixth day 
of cycle; (1>) seventh day of cycle; (c) ninth day of cj'cle ; (d) twelve day of 
cycle; (e) eighteenth day of cycle; (/) twenty-third day of cycle. 

rest of the patients had less than 7 contractions per minute. In human tubes an 
increased contraction rate appears to be demonstrated during tlie period when ovula- 
tion is theoretically supposed to take place. On tlie other hand the presence of 
more frequent contractions during the other phases of the menstrual cycle suggest 
the possibility of ovulation taking place in women without the predictable regularity 
met with in lower animals. The overlapping in the three groups points to the pos- 
sible shifting to a certain extent of the day of ovulation away from the fourteenth 
day. 

3. AmpliUide of Tuhal Contractions. — The maximum range in amplitude of tubal 
contractions was noted in the three groups. The contractions ranged between 15 
and 50 mm. Hg in 70 patients (70 per cent) of the seventh- to tenth-day group as 
compared to 71 (71 per cent) of the tenth to sixteenth-day gi'oup, and 73 (73 per 
cent) of the sixteenth- to twenty-eighth-day group. The remainder had maximum 
contractions of less than 15 mm. Hg. In many of the cases insufflated from the 
tenth to the sixteenth day of the cycle, shallow contractions were infrequent. Most 
of the fluctuations during this menstrual interval were of the maximum range and 
of perfect rhythm. In the two other menstrual phases contractions with the maximum 
range were few in comparison to the more shallow types. 
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B. TUBAL CONTRACTIONS IN 'WOMEN WITH lIABITUAIiLY DELAYED, SCANTY OR 

ABSENT MENSES 

Study of the possible hormonal influence upon the tubes was extended to instances 
of delayed menstrual periods in a group of women of the reproductive age. The pa- 
tients studied had menstrual periods that were habitually delayed at least two weeks. 
Many had from 2 to G menstrual periods per jmar. Observations were made by 
means of insufflation and the kymogi-aph upon tonieitj”, and upon the rate and ampli- 
tude of tubal contractions. Long-standing amenorrhea showed, in general, greater 
changes than did slight menstrual delay. No differences were noted between 
hjTiomenorrhea, oligomenorrhea, or hypo-oligomenorrhea. 

There were 198 out of a series of 770 patients with habitually delayed periods 
who had normal tubal patency. As the Icj'mograph was not used in 5G of these 
(early) cases, 142 remain of whom the findings can serve as a comparison with 
the normallj' menstruating group. The ages of the patients in the comparative 
groups were similar, ranging from 20 to 35 years. 

Twenty patients had prolonged amenorrhea. In 9 of these the amenorrhea was 
of one or two years’ duration; in G from 3 to 5 years; 2 of G years’ duration; one 
patient had not menstruated for 8 years, and 2 patients for 14 years. 

The remaining 122 patients were insufflated at the following intervals after 
their menses: in the first weelc 42; in the second week 32; in the third week 7; in 
the fourth week 7; in the second month 8; in the third month 11; in the fourth 
month 3; in the fifth month 2; in the sixth month 2; in the seventh month 4; in 
the eighth month 3 ; and in the ninth month 1. 

The findings were as follows; 

Initial Bise of Pressure . — The initial rise of pressure, i.e., the point at which the 
gas passed through the uterotubal junction, was strikingly lower in the patients 
of this group. Forty-four (30.9 per cent) had pressures between 20 and 50 mm. 
Hg as compared to 17 patients (11.9 per cent) of those with normal periods. Thirty- 
nine patients (27.5 per cent) of the group with hypo-ovarian function had pressures 
above 80 mm. Hg as compared to 45 patients (31.7 per cent) of those with normal 
periods. The rest of the patients had pre.ssures between 50 and 80 mm. Hg. 

Of the 20 patients with long periods of amenorrhea, 9 (45 per cent) had initial 
pressures under 50 mm. Hg; 10 (50 per cent) had pressures between 50 and 80 
mm. Hg, and only 1 (5 per cent) had an initial pressure over 80 mm. Hg. 

If the initial rise of pressure may be taken as an index of uterotubal tonicity, 
it would seem that it corresponds to the degree of ovarian hj’pofunction, i.e., the 
more pronounced the latter, the lower the uterotubal muscle tone. 

Contraction Bate . — There was a reduced contraction rate in the women with 
habitually delayed, scanty, and absent menses. Thus 92 cases (G4.8 per cent) had 
3 or less contractions per minute (7 had no tubal contractions) as compared to •<! 
cases (21.8 per cent) of the patients with normal periods. Onl^y 12 patients (8.5 per 
cent) had more than six contractions per minute. This percentage was slightly 
less than that which obtained in the women with normal menstrual periods (12./ 
per cent). 

Exceptionally, hypertonicity was associated with amenorrhea. IVhenever this 
encountered it was felt that possibly* the in.sufflation happened to be done at a phase 
of heightened follicle activity. Follow-up notes are lacking as to the occurrence of 
the next menstruation in these particular cases. The determination of the ap- 
proximate time of ovulation in cases of habitually delayed menstruation, if feasible, 
would have the practical value of enabling us to predict the onset of labor in 
such cases with a greater degree of probability. 

Judging from observations on the rate of contractions the latter appears to depend 
upon the degree of ovarian hypofunction. Thus of the 20 cases of long standing 
amenorrhea, 10 (50 per cent) had 3 or less contractions and only 2 (10 per cent) had 
a or more contractions per minute. The.‘-e two cases may have been in or near the 
ovulation phase when the insufilation was done. One of the patients with an amenor- 
rhea of fifteen months men.^truated four months after the test, another with an 
amenorrhea of one year nien.struated two months later. Two patients with amenor- 
rhea of six to eight months nienstriiated within three weeks of the test. One other 
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having received large doses of progynon bled seven daj’s after the injections were 
completed (Fig. 2, A, and B). 

liange of the Contractions . — In the group of patients with scanty, delayed or 
absent menses, strong contractions were rare. Usually tliere were weak contractions 
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having an amplitude of 10 mm. Hg or le.ss. Tlius a frequent finding was one strong 
contraction to several weak contractions during an insufflation lasting three or more 
minutes. 

Fatigalility of the Tubes . — In 21 of the 142 cases with habitually delayed or 
absent periods, the tubes manifested fatigability by a decrease in the number and 
depth of contractions which occurred after a minute or two or longer (Fig. 3). Had 
the test been prolonged the incidence of fatigability might have been much higher. 
Fatigue occurred after one minute in 7 cases, after two minutes in 10 case.s, after 
three minutes in 3 cases, and after four minutes in 1 case. 



Fig. 3. — Graphs .showing low Initial pressures, poor tone, and fatigability as evidenced 
by loss of contractions after three minutes of insufflation. 
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This is a striking departure from the normal. In women with a normal habit of 
menstruation, the rhythmic contractions continue practically in a uniform way as 
long as the gas is permitted to flow through the tubes, at least for two to fifteen 
minutes (Fig. 4). 

Cyclic Variation Demonstrated hy Bepeated Tests . — In 22 of the cases of amenor- 
rhea, repeated tests were done, four at weekly intervals or oftener to note differences 
in the insufflation curve which might correspond to a cyclical pattern (Figs. 5 and 
6). With the exception of two cases, the insufflation findings suggested such cyclical 
rhythm both with regard to the number of contractions per minute and the degree of 
tonicity. In one, the amenorrhea was of seven j'ears' duration; insufflation was per- 
formed at weekly intervals. There appeared to be a cyclic change as demonstrated 
by a corresponding variation in the number, in the amplitude of contractions and to 
a less degree in the initial rise of pressure (tonicity). 



Fiff. 6. — Insufflation at weekly intervals. Same patient as in Fig. 2. A and B. 



Fig. 7. Fig. 8. Fig. 9. 

Fig. 7. — Insufflation of patient 55 years old ; menopause of nine years’ duration. 
Note absence of tubal contractions. 

Fig. 8. — Insufflation of patient following x-ray aboi’tion (castration dose). Graph 
shows a low pressure level and tendency to fatigability (absence of contractions) 
after two minutes. 

Fig. 9. — Patient with menorrhagia insufflated at seventeenth day of cycle. Note 
deep strong tubal contractions. 

Tnt)al Contractions in the Menopause . — ^Insufflation was performed in 9 women at 
the menopause, ranging in age from 40 to 49, in wiiom menstruation had ceased 
from three months to nine years. In all 9 there were a low initial pressure rise and 
infrequent shallow or absent fluctuations (Fig. 7). The initial ri.se of pressure at 
which the gas passed the uterotubal junction varied from 25 ram. Hg to SO mm. Hg; 
5 of the patients having an initial pressure rise below 50 mm. Hg. In 4 patients 
there were no tubal contractions whatever; in the remainder tlie contractions were in- 
frequent and rarely reached a depth above 5 mm. Hg. The uniformity of these 
findings would appear to correspond with the lowered or absent hormonal output 
of the ovaries during the menopause. It need only be mentioned that deductions 
can be made only when the tubes are freely patent; when obstructed the initial 
pressure is, naturally, high. 
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Effect of “Stimulating” Doses of X-ray and Eadmm on Tuhal Contractions . — In 
five cases with delayed periods (ovarian liypof unction) , the tubes were insufflated both 
before and after treatment with ' ‘ stimulating ’ ’ doses of x-ray or radium. There was 
no appreciable effect upon the initial rise of pressure. In all 5 there was an increase 
in the contraction rate. Of 2 patients who exhibited no contractions before x-ray 
stimulation, one had 3 contractions after treatment and the otlicr 5 contractions per 
minute. The depth of contractions was also increased; in one to a range of 5 to 
20 mm. Hg and in the other it fluctuated round about 5 mm. Hg. 

Effect of X-ray Castration on the Tithes (Dosage for the Induction of Ahortion ). — 
The effect of x-ray castration on the tnbes was studied in 33 women who had had 
a therapeutic abortion by x-ray. As these women were all still in the reproductive 
period, their tubes being normal, they afforded an exceptional opportunity to study 
the contraction cur-ves as determined bj' uterotubal insufflation (Pig. 8). 

Tw'enty-tw'o patients, or 66.0 per cent of the group, had initial pressure rises 
under 50 mm. Hg, as compared to 11.9 per cent of patients with a normal menstrual 
cycle. Only 2, or 6.1 per cent, had pressures above SO mm. Hg, as compared to 31.7 
per cent of the group with normal menstrual cj'cle. Nine patients, or 27.3 per cent, 
had pressures from 50 to 80 mm. Hg. 

An actual increase in tlie number of contractions was seen at the onset of the in- 
sufflation in a third of this group. But after the first minute or two the oscillations 
were only occasional, or altogether absent showing definite signs of fatigue. More- 
over, though they were occasionally as well marked as in cases with normal menstrual 
function the weaker contractions were generally' more conspicuous. 


C. TUBAL CONTRACTIOXS IN WOMEN -WITH FREQUENT AND PROFUSE JIENSES 


A further study of the possible hormonal influence upon the tubes was made in 
a group of 29 women with profuse and frequent periods. In a group of 156 cases 
of sterility associated with profuse and frequent periods only' these 29 (18.6 per cent) 
had normal tubal patency (Fig. 9). 

Initial Eisc of Pressure . — The point at which the gas passed through the uterotubal 
junction, was markedly higher in the patients of this group. Only 1 (3.4 per cent) 
liad a pressure below 50 nun. Hg as compared to 30,9 per cent of the larger group 
with delayed and scanty' periods, and 11.9 per cent of those with normal periods. 
Nineteen (65.5 per cent) of the group with frequent and profuse periods had initial 
pressures above 80 mm. Hg as compared to 27.5 per cent of the group with hy'po- 
ovarian function and 31.7 per cent of those with normal periods. The rest of the 
group had pressures between 50 and 80 mm. Hg. 

These findings would seem further to substantiate the belief that the tonicity 
and initial pressure are proportional to the degree of ovarian function. 


Contraction Date . — The contraction rate in women with profuse and frequent 
menses maintained a midway- course between the group of women with delayed and 
scanty periods and those with normal menses. Thus, 29 (44.4 per cent) had 3 or 
less contractions as compared to 64.S per cent of the group with delayed and 
scanty periods and 21.8 per cent of the patients with normal periods. Only 1 
per cent) had more than six contractions. 

Eangc of the Contractions . — The range of contractions in women with frcqucnl 
and profuse periods was less than that of women with normal periods, and exceeded 
that of women who had habitually delayed and scanty periods. Thu.s, 18 (02.1 per 
cent) had contractions with a range of 15 to 50 mm. lig ns compared to 71.3 per cent 
of the patients with normal periods, and the rare case in the group with delayed 
and scanty periods. The remaining 11 cases (37.9 per cent) had contractions under 
15 nun. Hg. 


SUMMARY 


Tlie cliaraeter oi’ tubal contractions a.s elicited by uterotnbal in.sulflfi' 
tion Avas studied in relation to tlie type of inonstrnalion in 513 pationls 
Avitli tnbal patency. The patient.s with normal menstruation tvere 
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divided into tlii'ee groups: (1) those who were insufflated from the 
seventh to the tenth day, counting from the first day of the menses; (2) 
those between the tenth and sixteenth days, and (3) those between the 
sixteenth and twenty-eighth days. Because of the greatest interest in 
identifying the event of ovulation, which is said to occur between the 
tenth and sixteenth daj’- of the menstrual cycle, more than half of the 
eases fell into Group 2, totaling 300. These three groups were compared 
to each other and also served as a comparison for patients ^vith abnormal 
menstrual cycles. 

There were 142 patients with habitually delayed menses, 20 with pro- 
longed spontaneous amenorrhea, and 33 who had been subjected to 
x-raj’- castration for the purpose of inducing abortion. There were 5 
women in this series who had been subjected to treatment by so-called 
stimulating doses of x-ra.ys to regulate tlie menses. Nine women who had 
entered the menopause had their tubes insufflated for comparative pur- 
poses. In addition, tubal contractions were studied in a group of 20 
women with frequent and profuse periods. 

The results of this study have shown that : 

A. In general the tubes in patients with normal menstrual cycles ex- 
hiliit during insufflation uniform contractions and relaxations varying 
in rate between 3 ;4 to S :9 per minute ; the less frequent rate coinciding 
with the anovulation phase (7:10 and 16:28 days) ; the more frequent 
rate of contractions with the ovulation phase (10 :16 days) . The tonicity 
of the tubes is moreover somewhat greater during the ovulation phase as 
evidenced by deeper ranges of pressure fluctuations. 

B. In the patients with habitually delayed menses the uterotubal 
tone is in general lowered and the contraction relaxation rate less fre- 
quent per minute except when in.suflflation happens as it appears to 
coincide with a possible ovulation phase, 

C. In the group of cases of spontaneous prolonged amenorrhea oc- 
curring during the reproductive period, uterotubal tone, frequency and 
range of tubal contractions are as a rule decreased, although a cyclical 
variation may be demonstrated in a number of them. In the amenorrhea 
of menopause, uterotubal tone, contraction rate and amplitude are all 
markedly diminished, contractions being frequently absent. 

D. In x-ray castration during the reproductive period, a certain 
cyclical pattern is frequentlj* maintained but the tonicity and frequency 
of contractions are relatively diminished. 

In the cases where so-called stimulating doses of x-ray were used, 
the effects upon tlie contraction rate and amplitude are augmented. 

E. In the cases of frequent and prolonged menses, uterotubal tone, 
contraction rate and amplitude are le.ss than in patients with normal 
periods and more than the group with habitually delayed and scanty 
menses. 

There appears to be a definite correlation between the character of 
tubal contractions as elicited by tubal insufflation and the mensti'ual 
function. Since the menses depend in the main upon ovarian function, 
whether this be primary or .subordinated to the pituitary or other inner 
secretory glands, it follows that abscneo of menses or depressed menses 
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may be assumed to be due to under-function of the ovaries. As tubal 
contractions are influenced by the hormonal action of the ovaries, any 
deviation from the normal may therefore be reflected in the pattern 
of tubal contractions. This appears to be susceptible of clinical assay 
and demonstration by uterotulial insufflation. In a few cases of pro- 
longed secondarj^ amenorrhea sj'’stematic injection of progynon was 
carried out. A dynamic effect upon the tubes appeared to be demon- 
strated (note Fig. 2). Where there had been shallow or irregular and 
infrequent contractions prior to the prog^mon injections, they became 
regular, of increased amplitude and frequency after the injection. 

In order to establish typical patteims corre.sponding to the o\’ulation 
phase, a greater number of cases will have to be examined by this method 
and paralleled by blood and urine estrogen determinations as well as 
histologic examination of uterine and vaginal biopsies. The method is 
limited to patients with normally patent Fallopian tubes. When the 
tubes are nonpatent the uterus may serve as the medium for this assay 
by the same method.'^ 
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EOLE OP THE UTEEUS IN THE PEODUCTION OP MANO- 
METEIC PLUCTUATIONS DUEING UTEEOTUBAL 
INSUPPLATION (EUBIN TEST)^^ 

Seymour Wimpehebier, M.D., and Morris Peresten, M.D., 

New York, N. Y. 

(From the Gynecoloffical Service and the Laboratory of Mt. Sinai Hospital) 

S INCE KehrerV classic experiments with isolated strips of excised 
tube, numerous animal experiments have demonstrated the presence 
of tubal contractions and peristalsis. In May, 1925, Eubin^ began the 
study of human tubal jieristalsis by recording on a revolving drum 
the variations in pressure coincident with the passage of gas through 
the uterus and tubes. 

Guthman^ was the first to express the opinion that manometric fluctua- 
tions were due to tubal peristalsis. He based this conclusion on the well- 
known fact that when the tubes are closed, fluctuations are not observed 
on the manometer. Much experimental work was done to substantiate 
this contention. However, further evidence is necessary to determine 
whether or not the uterus participates in the production of manometric 
fluctuations during uterotubal insufflation, and if so, to what extent. 
To clarifj’- this subject, these experiments have been carried out on the 
uterus and tubes of living rabbits, and on excised specimens. 

MATERIAL AND METHOD 

Experimental observations were made on the intact uteri and tubes of GO mature 
rabbits, weighing from 2 to 4 kilograms. Tliey were anestlietized bj’ the intra- 
venous injection of nembutal, 1 gr. to 2.2 kilograms. Further studies Avere made on 
the excised specimens suspended in oxygenated Locke solution. 

Changes in manometric fluctuations during gas insufflation of the uterus and tubes 
were recorded on the kymograph of the Rubin apparatus.'* Carbon dioxide gas 
under 15 pounds of pressure was emploj’ed at a constant rate of flow, one second 
being required for the passage of 1 c.c. 

For the routine uterotubal insufflation, a bulb tipped medicine dropper or Keyes- 
Ultzman cannula was passed into the uterus through a small incision 2 cm. from 
the uterotubal junction, and tied tightly. For retrograde tubouterine insufflation, a 
needle cannula was tied in the fimbriated end of the tube. For uterine insufflation 
alone, the cannula was tied into a segment of uterus, the wall of which was punctured 
to allow the gas to escape through it and thus preventing it from passing through 
the uterotubal junction and tubes. For tubal insufflation alone, a needle cannula 
Avas passed through the uterotubal junction into the tube, and tied tightly-. 

In order to demonstrate focal contractions of the uterine and tubal muscle a 
small needle hook AA-as passed through the entire thickness of muscle, doAA'n to the 
mucosa, and the contractions AA'ere recorded on a smoked di'um. 

TUB.-A.L PATENCY NECESSARY FOR MANOMETRIC FLUCTUATIONS 

During uterotubal insufflation, pressures of 50 to 200 mm. Hg Avere neces.sary 
in different rabbits to force the gas from the much AA’ider uterine caA-ity through 

*We are indebted to Dr. 1. C. Rubin for the suggestion and supervision of tliese 
experiments. 
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tlie narrow uterotubal junction. Once the gas passed this narrow aperture, tliere 
was a drop in pressure and manoinetric fluctuations were recorded as long as the 
gas was allowed to pass through the tubes. 

In 10 experiments in which gas failed to pass the uterotubal junction at pressures 
of 200 to 220 mm. Hg, there were no pressure fluctuations. In three experiments the 
tubes were patent to the gas and exhibited pros.sure oscillations as the gas flowed 
through them. When these tubes were clamped ofl; the fluctuations ceased. When the 
pressure was released 10 mm. Hg at a time by means of a release valve down to 
the lowest pressure levels, no fluctuations were produced. However, when the clamps 
were removed from the tubes of these three rabbits, manometric oscillations appeared 
with visible peristalsis of the tubes. The pressure patterns were somewhat altered 
at first ow'ing to the momentar 5 ' injuiy, but the 3 ' rapidlj' regained their previous 
undisturbed character. 

Whenever the intrauterine pressure was below that which was required for the 
gas to pass the uterotubal junction, no manometric fluctuations occurred. 

These experiments indicate that tubal patency must be present for the demon- 
stration of manometric fluctuations during uterotubal insufflation. 

COMPARISON OP INSUFFLATION OF TI-IE UTERUS ALONE YUTH 
UTEROTUBAL INSUFFLATION 

In the undisturbed state the uterus and Fallopian tubes were seen to undergo 
rhythmic peristaltic movements. However, during uterotubal insufflation, the uterus 



Fjg. Uterotubal gas insufflation, .showing numerous manometric fluctuations. 

B, In.sufllation of solitary uterine .segment, showing fewer and deeper manometne 
fluctu.ations at a lower pres.sure level. 


became distended and remained so as long as the gas was allow’ed to pass through 
the tubes. Tliis distended organ appeared inactive. Occasionally, as was noted in 
three rabbits, the gas passed the uterotubal junction at a low pre.^sure ivithout 
causing marked distention of the uterus, and weak uterine peristaltic movements 
were noted. Once distended, the uterus was found to lose its contractility tempo- 
rarih', so that for comparison with uterotubal insufflation, a segment of uterus was 
insufflated which had not been subjected to previous distention. A segment of uterus 
5 cm. in length was cmploj'od for this experiment, the tube being cntirelj’ excluded. 
Gas was allowed to escape through a small opening made in tlie uterine wfill. The 
direction of the cannula in the uterus, toward or away from the vagina, had little 
ctTect on the findings. 

In the phase of contraction tlie uterus or tube became shorter and thicker. During 
insufflation, the contractions ajipeared simultaneous with the upward ri.se of the 
mercury pressure and the upward stroke on the drum. During relaxation the prc.ssurc 
dropped. During the contraction gas would either fail to escape from the flmbria or 
the small opening in the uteru.s, or when it did pass through the.m points it came 
out in the gentlest stream of small bubbles. The moment the contraction ceased 
(relaxation phase) the gas at once e-Kcaped in large, rapidly succeeding bubbles. 
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In 30 experiments tlie contractions obtained by insufflating a solitarj* segment of 
uterus were entirely different from those of uterotubal insufflation (Fig. 1). The 
uterotubal junction acted as a barrier to the gas to a pressure far in excess to that 
which was necessary when the gas passed through the uterine opening. Thus, gas 
passed through the artificial uterine opening at pressures of 10 to 50 mm. Hg. The 
pressures required to force gas through the uterotubal junction to record tubal con- 
tractions varied from 50 to 200 mm. Hg, and correspondingl3' higher pressure levels 
were maintained as long as the gas was allowed to flow, Wlien the uterus alone was 
insufflated, the rate of contractions was much less than when the tube was included. 



Fig-. 2. — A, Uterotubal gas insufflation, B, Insufflation after ex'cision of half of 
ampulla. C, Insufflation after excision of entire ampulla. D, Insufll.ation after excision 
of half of isthmus, showing an occasion.al shallow contraction. E, Insufflation after 
excision of entii-o isthmus. Note absence of nianometi-ic fluctuations. 



Fig, 3 . — Tubouterine gas insuffl.ation. B, Insufflation after excision of uterus. 
C, Insufflation after excision of tubouterine junction. D, Insufflation after exei.slon of 
half of isthmus. E, Insufllation after excision of entire isthmus. Contractions have 
clisappeaieii. 
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Fig. 4 ,.t Uterotubal gas insufllation. B, In.sufliation of tube (uteni.s excludc-ti). 

’ Note similarity of manomctric fluctuations recorded. 


In 12 Ic.st.s there were le.«s than 4 contractions per minute; during uterotubal in- 
sufflation there were alwa,v.s more than -t contractions per niinufc. In 14 c.vperiincnt? 
uterotubal insufflation registered 10 to 10 contractions per minute: when the uferu.s 
iilone was insufflated there wore never more than 9 contnictions per minute. The 
uterine contractions usualU' had a larger amplitude than those whicli were ob- 
tained at uterotubal insufflation. When the uterus alone was insufflated, there were 
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only 9 tests with contractions of an amplitude less than 15 mm. Hg, the others hav- 
ing a range of 15 to 50 mm. Hg. During uterotubal insufflation there were 24 tests 
in which the contractions had an amplitude less than 15 mm. Hg, and only G with a 
depth of 15 to 30 mm. Hg. 

EFFECT OP EXCISING SEGMENTS OF TUBE AND UTERUS, AND 
UTEROTUBAL JUNCTION 

During nine uterotubal insufflations successive segments of tube from the fimbria 
toward the uterus were excised, eventually cutting oil the uterotubal junction. 
Usually, a momentary rise in pressure re.sulted from the excision. However, after a 
minute or less the contractions regained their usual pattern. 



Fig. 5.— Skotcli .showing uterine .and tubal mu.scle lever preparation witli cannula for 
gas insulllation leading to tlie Rubin apparatus. 

Excision of the outer third of the tube did not affect the character of the con- 
tractions. Excision of the entire ampulla, leaving the isthmus, did not affect tlic 
depth of contractions, but in one-third of the tests the contractions were slightly 
less frequent and were maintained at a lower pressure level. IVhcn only half of the 
isthmus remained, the contractions were rare and at a much lower pressure level. 
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As long as any portion of tlie tube remained, manometric fluctuations were recorded 
on the kj^mograph. 

In four tests in which gas had passed tlie uterotubal junction at pressures below 
50 mm. Hg, the uterus was not distended and muscle tone was retained. The result 
was an occasional weak manometric fluctuation from the uterus when the entire tube 
and uterotubal junction were excised. In five tests which required high pressures 
so that the uterus was markedl}'' distended during uterotubal insufiiation, no con- 
tractions occurred when the tube and uterotubal junction were excised (Fig. 2). 

In ten experiments tubouterine insufflation was performed tlirougli a needle can- 
nula, tied in the fimbriated end of the tube. When the entire uterus was excised up 
to the uterotubal junction, no change was noted in the manometric fluctuations. 
Excision of the uterotubal junction merely resulted in a slight lowering of the 
base line at which the manometric changes occurred. Excision of half of the isthmus 


T! mc- 






Fig. G. — A, Contractions registered by hook in tubal muscle. B, Contractions regis- 
tered by hook in uterine muscle. Ai, Contractions registered by hook in tubal muscle 
during utei-otubal insufflation, showing no alteration in strength. Bi, Contractions 
registered bv hook in uterine muscle during uterotubal insufflation, .showing diminished 
muscle action. C, Contractions registered by uterotubal gas insufflation on the kymo- 
graph of the Rubin apparatus during the recording of Ai and Bi. 

♦ 


did not affect the depth of contractions. In three tests, there were 2 to 3 contrac- 
tions more per minute. There was a drop of 10 to 30 mm. Hg in the pressure level 
at which the gas maintained itself. Wlien all of the isthmus was excised, gas bub- 
bled through the ampulla almost continuously at a level of 0 to 8 mm. Hg, with 
the production of an occasional weak manometric fluctuation (Fig. 3). 
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From tlie above experiments, it appears tliat the uterus exhibits contractions 
during uterotubal insufflation only when it is not distended. 

Excision of successive segments of the Fallopian tube indicates that the ampulla 
has very little power of contractility, and that this property is relegated to the 
more muscular isthmus. 


COMPARISON OP UTEROTUBAL AND TUBAL INSUFFLATION 

In six experiments, an opportunity was afforded to compare the pressure changes 
recorded by uterotubal insufflation with those obtained by insufflating the tube alone. 
Follomng uterotubal insufflation, a needle cannula was passed through the utero- 
tubal junction and pressure changes were recorded during insufflation of the tube 
itself. 

Ti me. h 1 ( 1 , , , I , 1 1_ 

m.-M. I .2 3 H- 5" 6 7 8 9 10 II a 



Fiff- 7. A, Contractions registered by hook in uterine muscie. R, Uterotubai gas 
InsuIIlation was performed, re.sulting in an absence of uterine muscle function. > 
Manomctrlc fluctuations recorded on Ihe kymograph of the Rubin apparatus, corre 
sponding to the recording of B. 


The manoractric fluctuations obtained during uterotubal and tubal insulTIaiion 
were similar. Tlierc was no noticeable difference in the contraction rate. During 
uterotubal insufflation the contr.'ictions were occasionally deeper, and higher pre.=surcs 
wore required to force gas through the narrower uterotubal junction (Fig. 4)- 


CONTRACTION .STRENGTH OF UTERINE AND TUBAL MUSCI.E DURING 
UTEROTUBAL INSUFFLATION 

The contraction strength of uterine and tubal muscle during uterotubal insuf- 
flation was determined in fl%x‘ rabbits in vivo by placing a hook in the uterine 
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muscle and another in the tubal muscle, and registering muscle action of both 
simultaneously on a smoked drum. Before insufflation, strong contractions of both 
the uterine and tubal muscle were seen. During uterotubal insufflation, the tubal 
muscle action was unaltered. The uterine muscle contractions nearly disappeared 
in 3 experiments and were absent in 2 others (Figs. 5 and 6). 

In five other experiments, a solitary needle hook was placed through the uterine 
muscle and recordings made on a smoked drum before and during uterotubal in- 
sufflation. Before insufflation, large uterine contractions were observed. During in- 
sufflation, a rare contraction occurred in three instances and none were noted in two 
experiments (Fig. 7). 

To eliminate the effect of extraneous factors such as intestinal and respiratory 
movements, these experiments were repeated on the excised utenis and tubes of seven 
rabbits, suspended in oxj’genated Locke solution. No effect was noted on tubal 
muscle function during uterotubal insufflation. In the undisturbed state strong 
uterine muscle contractions were recorded on the smoked drum. Biowever, when the 
uterus became distended bj’' the insufflated gas, muscle contractions were rare or 
entirely absent. 

In the above experiments, the hook on the uterus did not cause any change in the 
manometric fluctuations recorded on the kymograph of the Rubin apparatus during 
uterotubal insufflation. Only when the hook in the tubal muscle prevented free 
movement of the tube, did the manometric fluctuation become weaker, irregular, or 
absent. Similar results were observed when the uterus and tube were alternately 
fixed to the abdominal wall by sutures. 

From the above observations, it appears that distention of the uterus as produced 
by uterotubal insufflation, results in a diminished or absent function of the uterine 
muscle. The tube, on the other hand, shows no visible distention and its muscle 
function remains unaltered. The diminished or absent muscle action of the uterus, 
when insufflated, would limit its participation in the production of manometric 
fluctuations during uterotubal gas insufflation. 

SUJIKARY 

Experimental observations were made on the uteri and tulies of 60 
living rabbits to determine whether or not the uterus participates in 
the production of manometric fluctuations, which are uniformly seen 
during uterotubal gas insufflation. 

Manometric fluctuations occurred during uterotubal insufflation only 
when tubal patency was present. 

The undisturbed uterus and tubes were seen to undergo rhythmic 
peristaltic movements. During uterotubal insufflation the uterus be- 
came distended and its motion was reduced or disappeared. Tlie tube, 
on the other hand, showed no visible distention and its motion was un- 
altered. 

The character of the contractions obtained by insufflating a solitary 
uterus was entirely different from the pattern recorded during utero- 
tubal insufflation. 

Excision of successive segments of the tube during uterotubal or tubo- 
uterine insufflation showed that the ampulla has very little power of 
conti’aetility, and that this property is possessed by fhe more muscular 
isthmus. During tubouterine insufflation, excision of fhe uterus had no 
effect on the production of manometric fluctuations. 

"Wlien the tube alone was insufflated, there was no noticeable dif- 
ference in the character of the contractions obtained with the uterus 
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excluded, showing definitely that the latter did not have any influence in 
the production of the contraction Avaves as demonstrated on the kymo- 
graph of the Rubin apparatus. 

Recording uterine and tubal muscle function during uterotubal in- 
sufflation by means of delicate hooks in tlie muscle attached to writing 
levers on a smoked drum, revealed that distention of the uterus re- 
sulted in a diminished or complete absence of function. The patent 
tube, on the other hand, does not become overdistended liy any pressure 
levels during gas insufflation, and its muscle function remains unim- 
paired. 

CONCLUSION 

Experiments on rabbits indicate the limited degree to Avhich the 
kjonographic curves of pressure fluctuations (rhythmic contractions) 
observable during uterotubal insufflation are influenced by the uterine 
muscle, and that tlierefore these manometric fluctuations are due to the 
unimpeded action of tubal muscle in freelj'- patent tubes. 

REFERENCES 

(1) Kelirer, E.: Arch. f. Gyniik. 81: IGO, 3907. (2) Evhin, I. C.: A>r. J. Ob.st. 

& Gyxec. 14: 557, 1927. (.3) Guthman, EL.: Monutsehr. f. Geburtsli. u. GjTiiik. 69: 
10, 1922. (4) Enhin, I. C.: .T. A. M. A. 92: 1.597, 3929. 


PREGNANCY WITH LEUCEMIA«' 

A Case Report and Review of the Literature 

R. M. Grier, M.D., and H. A. Richter, M.D., Evanston, III. 
(From the Department of Obstetrics and Gq/necology of Northwestern University 
Medical School and of the Evanston Hospital) 

/\ ^ EAR ago tlie authors saw a woman Avith acute lymphatic leucemia, 
Avhich became apparent in the fifth month of her second pregnancy. 
This case is heiwitli reported : 

Mrs. C. B. p., aged 29 year.s, was cared for by one of us in 3935 through her pst 
piegnancy which was uneventful. The AVassermann \vas negative and blood findings 
were normal. The baby is alive and well. 

Her past history was entirelj' normal except for the usual childhood diseases. 
Her tonsils had been removed, ilenstruation had always been normal. A chronic 
ear infection had per.sisted for years. 

She came under observation for this pregnancy on March 20, 3937. Her ln.‘-t 
menstrual period was Uec. 5, 1930. No abnormal findings were noted. Tlic hemo- 
globin was 81 per cent and the erythrocytes 4,120,000. There were no unusual com- 
plaints until May 12, 1937, when she developed headache, malaise, frequent stools, 
and a low grade fever. These symptoms disappeared in a few days on rest in bed, 
a liquid diet, and a few doses of paregoric. However, on May 22, they returned 
and she noticed in addition, petechiae on the arms and legs, enlargement of tlie 
cervical glands and bleeding from the gums. A blood examination was made at 
this time which revealed: hemoglolfin -IS per cent, erythrocytes 2,250,000, leucoepes 
295,000 with 97 per cent lymplioblasts. The platelet count was 93,000. Hospitaliza- 
tion was advi.^-ed but refused, iShe remained in bed until entering the hospital on 
:May 30. 

*Pre.«entC'<l at tlic TiWL'iinf: of the* Chicago Gynecological Society, ^lay 20, lOP/H* 
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A physical examination on admission showed in addition to the above findings: 
no petechiae in the eyes or mouth; a normal tongue and marked adenopathy of the 
occipital and axillary nodes. Only the cervical nodes were tender. There was no 
enlargement of the heart but a slight systolic murmur was heard at the apex. The 
lungs were clear. There were numerous areas of hemorrhage under the skin from 
previous minor bruises of the extremities. The liver and spleen were palpable two 
fingerbreadths below the costal margins. The fundus of the uterus was at the level 
of the umbilicus. A blood smear showed almost exclusively lymphoblasts. The co- 
agulation and bleeding times were abnormally long. 

A diagnosis of acute Ijunphatic leucemia was made. Interruption of the preg- 
nancy was considered inadvisable at this time because of the danger of hemorrhage 
and the child was not viable. Blood transfusions were given four times in the next 
eight days ‘because of the anemia. There was some improvement in the hemoglobin 
and the number of red cells but very little reduction in the lymphoblasts. The pa- 
tient felt a little subjective improvement. The size of the liver and spleen was 
slightly reduced. The patient wanted to go home. X-ray therapy was decided upon 
and 50 r. were given over the entire body excluding the uterus. She went home the 
same day, June 9, 1937. 

Three days later she returned with severe pain in the left hj'pochondrium. The 
abdomen was distended with fiatus and by the greater enlargement of the liver, 
spleen, and uterus. An enema gave some relief. There was marked bleeding from 
the nose and swollen lips and gums. The nodes previously mentioned were much 
larger and the inguinal nodes were now tender and palpable. The next day she 
complained of red spots before her eyes. 

All these sjnnptoms and findings increased in severity. On June 17 blood appeared 
in the urine and occult blood was found in the stools. Because of a decrease in the 
hemoglobin and erythrocytes another transfusion of 500 c.c. of citrated blood was 
given. After the x-ray therapy there was a decided reduction in the number of 
lymphoblasts. By the twenty-second of June there was another rise and so she 
was given a second treatment with x-ray. Again a reduction was noticed in the 
lymphoblasts, but the patient’s condition appeared to be worse. 

The next day about 4:00 p.m. painful uterine contractions began. After receiving 
one international unit of proluton these subsided until 9:00 P.M. when labor was 
again definitely in progress. She had been irrational for several hours. Her tem- 
perature was 102° F. By 10:00 p.m. the cervix was dilated to 4 cm. Morphine 
gave some relief from pain. At 11:30 p.m. 20 c.c. of thromboplastin was given 
intravenously because of fear of hemorrhage with delivery. At 2:30 a.m. on the 
twenty-third of June the dilatation of the cervix was 5 to 6 cm. and the membranes 
were ruptured artificially. At 3:15 a.m. a living male fetus was delivered spon- 
taneously in frank breech presentation after six and a quarter hours of labor. 
There was moderate bleeding during labor. The placenta was easily expressed. The 
uterus contracted well, but moderate bleeding continued. It was packed with eight 
yards of gauze. About 400 c.c. of blood was lost. She was immediately given 300 
c.c. of normal saline and 300 c.c. of citrated blood by transfusion. On leaving the 
delivery room, the patient’s pulse was 140, and the blood pressure was 90/72. By 
9:00 A.M. her pulse was 100 and the temperature 98.6° F. She felt better than she 
had for several days. At 10:15 A.M. 400 c.c. more of blood was given. By 4:00 p.m. 
her temperature was 104.4° F., pulse 120, and respirations 26. The uterus was no 
longer firm and bleeding through the pack began in spite of the use of ergotrate. 
At 6:30 P.M. the pack was removed followed by several large clots. 

The patient was unconscious and in such extreme condition that it seemed use- 
less to repack. At 7:30 P-^i- 20 c.c. more of thromboplastin were given. By 11:30 
P.M. copious involuntary bloody stools were repeatedly passed and uterine hemor- 
rhage continued. The patient died at 6:05 a.m. on June 24, twenty-seven hours after 
delivery and forty-three days after the appearance of her first subjective symptoms 
of leucemia. This was thirty-three days after the diagnosis was confirmed by com- 
plete blood examination. The baby lived for six hours. It weighed 1,280 gm. The 
autopsy showed no evidence of leucemia in the baby. A blood examination before 
death was as follows: hemoglobin 12.5 gm., 81.8 per cent; red blood cells 3,870,000, 
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Tablk I. Temp. — ^Hematoeogy — Therapy 


1937 



JUNE 9 

JUNE 

12 

JUNE 

17 

JUNE 

22 

JU.N'E 

23 

Temp. 

] 00.2 

100.4 

98.4 

99.8 

100 

J02.2 

1 0.5.8 

Pulse 

100 

100 

90 

128 

100 

120 

140 

Hb. gm. 

- 

7.5 

10.5 

10 

0 

5.5 

(i 

Hb. % 

48 

48.7 

G8.1 

04.9 

39 

37.7 

38.9 

R.B.C. 








Millions 

2.45 

3.02 

3.78 

3.41 

2.49 

2.82 

2, GO 

W.B.C. 








Thousands 

295 

410 

205 

124 

48 

75 

48 

Platelets 


78,520 



43,200 

30,480 


Transfusions 

4 

time.s — 500 c.c. 


500 c.c. 


700 c.c. 

X-ray 


50 r. 




50 r. 



wliite blood cells 38,700. Differential; polymorplionuclears 25 per cent, lympho- 
cytes 45 pier cent, mononuclears 5 per cent, cosin 5 per cent, myelocytes 10 per cent, 
lymphoblasts 10 per cent. Tliis was not considered abnormal for a newborn infant. 

Necropsy Jleport* — Only the essential pathologic lindings are reported. The 
histopathologic picture had been altered by the agonal invasion of Clostridium 
welcMi. This terminal infection had caused areas of extensive necrosis with gas 
formation. 

The body was that of a 29-year-old, fairly well-nourished, pale, white female. 
Cutaneous petechiae were distributed over the body. Tlic lymph nodes of the anterior 
cervical triangles, the axillae, and inguinal regions were enlarged, discrete, and mod- 
erately firm. 

Leucoblastic infiltrations were present in the form of discrete and confluent, pin- 
head-sized nodules throughout the myocardium, lungs, hypeiplastic mammarj' glands, 
liver, kidneys, uterus, ovaries, uterine tubes, gastrointestinal tract, pancreas,^ and 
suprarenal glands. There was considerable pulmonary edema present. Clostridium 
roelchii were isolated from the heart blood and spleen. 

It is not within the scope of this paper to discuss the liistogenesis of blood cells 
or the etiology of the leucemias. Although cognizant of the debatable question of 
identification of the typo cell present in any gi%*en case of acute leucemia, '"'C are 
inclined to believe this patient .suffered from the lymphatic form of the disease. 
This assumption is based upon (1) dailj’’ study of the blood smears stained with 
M right’s stain, Giemsa’s stain and Goodpasture’s peroxidase reaction. (2) Ab.sence 
of Auer’s bodies. (3) The di.stribution of the leucoblastic cells as well as their 
cytoarchitecture. The marrow of the sternum, ribs and femur was firm and pale 
gray red. 

Microscopic Description.— Bono marrow (femur) : Few fat cells were present. 
There was marked hyperjjlasia of the undifferentiated cellular .sjTicytium with be- 
ginning basophilia of the cytoplasm of the reticulum cells. The chromatin struc- 
txire liad become more condensed. TJicrc 'vvere many free transitional forms in t 
veins and sinuses characterized by mononuclear, nongranular basophilic cells. Tbe 
two cell tj'pes which are pre.sent in the greate.st numbers are: 

1. A large cell with a narrow rim of basophilic protoplasm surrounding a large 
nucleus. I he nucleus was cither irregular, round, .slightly indented, or kidncj-beaii 
in shape, and occupied a .slightly eccentric position with the e.xcavation directef 
toward the larger accumulation of protoplasm. The nuclear membrane was (‘ourrety 
outlined. In the nuclei there were various sized chromatin particles scattered widely 
apart in a large quantity of clear nucleoplasm. One or sever.'il nuclei were seen. 
Single nucleoli were situated near the nuclear indentation. 

2. A smaller and more basophilic mononuclear nongranular cell with a 
chromatic, coarse, granular, or sliglitly Icptochromatic nucleus with a distinct 
nuclear membrane containing nucleoli and surrounded by a slight pink-blue narro" 
rim of cytoplasm. Many of tlie.^e cells were in mitoses. These two types of nn 

‘Autopsies were done on inotht-i- and babe bv Dr. IC. L. Benjamin, tlie patbolopl.'t 
of the Evanston Ilo.'-pital. 
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mature lymphocytes were present in far greater numbers than were other cytologic 
elements. They were distending the small veins, the sinuses and extrasinusoidal 
reticulum. Earely was a promyelocyte or myelocyte present. Eelatively few 
erythrogonia and erythrocytes were present. An occasional histiocyte containing 
waste pigment and pyknotie nuclear material was seen. Pj'knotic fragmented 
nuclear material was seen lying free in the reticulum fibers. 

Irregular focal areas of degeneration and necrosis were present throughout the 
bone marrow. The centers of such areas contained many large bacilli with flat 
ends (Cl. welcMi). 

Lymph Nodes . — The cervical, axillary, inguinal, tracheobronchial, hepatic and to 
a lesser extent the periaortic and mesenteric lymph nodes were most noticeably in- 
volved. Thej^ ranged from 1.5 cm. to 2.5 cm. in diameter. The tracheobronchial 
lymph nodes were anthracotic. The others were pale gi'ay. All were soft and en- 
veloped by an intact capsule. 

Microscopic Description . — All of the nodes examined displayed a diffuse reticu- 
lum cell hyperplasia with formation of immature l 3 'mphoc 3 'tes. The primary and 
secondarj’- follicles were indistinguishable. The_^ trabeculae and capsule were heavily 
infiltrated with the type cell. The subcortical sinuses were filled M'ith Ij^mphocytes, 
histiocj'tes, and macrophages. The tremendous crowding of the leucemia infiltration 
rendered reticulum almost indistinguishable in some areas of the cortex and medulla. 
Mitoses of the Ij'mphocj’tes were numerous. The small intrapulmonic Ij'mph nodes 
still retained a trace of their normal architecture. 

Spleen. — ^M^'eight 952 gm. The capsule was smooth. Surfaces made by section- 
ing, everted. The uniform red pultaceous substance was crepitant and somewhat 
spongy. The extensive degeneration bj' the agonal invasion of Cl. welcliii rendered 
the sections unfit for microscopic studj’. 

Reference to standard textbooks on obstetrics gave very little informa- 
tion as to prognosis and management. A desire for further knowledge 
prompted this revieiv of the literature. It was found that the last review 
in this country was made in 1925 by Bower and Clark, who collected 17 
cases. Kosmak, in 1921, had described 12. Since then more complete 
coUeetions have been made in Europe by Neumann and Hofstein. The 
latest and most inclusive review was made in Italy by Garrassi in 1934 
who found 59 cases. Not all of these were sufficiently clear for study. 
He gave credit to Debiasi for most of his collection and added several 
more. The authors have iieen able to find 74 cases, including those men- 
tioned by the above authors, at least 8 of which have been published since 
Garrassi ’s study. To this series our own case is added, which brings the 
total to 75. Thirteen of this number had only bibliographic mention or 
were not reported in sufficient detail. Nine others were ivell enough 
described to include but were not classified. Thus we have 62 cases on 
which to base this study. 

It was found that all cases were divided into two main groups, namelj-, acute 
and chronic. All of the chronic cases were nij'elogenous. Russell reported a case 
of chronic Ijunphatic leucemia, but because of the short duration of the disease and 
the earlj' death of the patient we have included it in the acute group. Certainlj' it 
could be called subacute. There were S cases in the acute group which were called 
acute ljunphogenous, including our own. Eleven were myelogenous. Two were diag- 
nosed as acute hemocj-toblastic and two others were not differentiated. 

ONSET IN RELATION TO GESTATION 

In the 25 acute cases it was believed the onset most often occurred during gesta- 
tion. Only 5 started before pregnancy and but one of these as long as three months. 
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Eiglitcen cases started after conception, 7 in the first half and 10 in tlie last 
half of pregnancy. The month was not stated in one. The average time of 
onset was the fifth month. The time of onset was not mentioned in two others. 

The onset in the 28 chronic cases was most often prior to conception. In 15 this 
varied from one to five years; in 3 from six months to a year and less than six 
months in one. In 3 cases it was not stated how long before. Five women had tlieir 
first symptoms during pregnancy, 3 in the first half and one in the last half of gesta- 
tion. In one the month was not stated. In one other no mention of the time of 


onset was made. When the onset was during pregnancy the average was in 
the fourth month. 

Table II. Onset of Leucemia in Relation to Gestation 


chronic CASES 

ACUTE CASES 

Prior to Gestation 

1 yr. to 5 yr. 

15 

0 

6 mo. to 1 yr. 

3 

0 

Less than G mo. 

1 

4 

Not stated 

3 

1 

During Gestation 

First 4^2 nio. 

3 

7 

Last 4% mo. 

1 

10 

Not stated 

1 

1 

Unknown 

1 

2 

Table III. 

When Delivered 


PERIOD OP gestation CHRONIC CASES 

ACUTE GASES 

Term 

14 

5 

Premature 7 to mo. 

G 


Immature 4^/2 to 7 mo. 

4 

6 

Abortion 4i/^ mo. or less 

3 


Undelivered — died 

1 

4 


WHEN DELmSRED 

In the acute cases four women died before delivery. Five went to term, 10 de- 
livered prematurely (seven to eight and one-half months), 6 immaturely (four and 
one-half to seven months), and none aborted. 

Of the chronic cases 1 woman died before delivery. Fourteen went to term, 6 
delivered prematurely, 4 immaturely, and 3 aborted. 

HOW DELIVERED 

In the acute cases 15 delivered spontaneously. Six had operative deliveries, in- 
cluding 2 cesarean sections, 2 forceps deliveries and 1 version and extraction. 

Among the chronic cases there were 22 spontaneous birth.s, 3 induced abortions 
and 2 operative deliveries, including a cesarean at eight months and a liystcrotomj 
at five months. Three of the spontaneous labors were induced. 

HEMORRHAGE 

In the acute cases hemorrhage was reported only five times. In but one case nas 
it said to have been fatal. In another case bleeding occurred from the clitoris vine i 
was controlled with difficulty. 


Tabi.k IV. How Delivkp.ed 







CHRONIC CASES 

ACUTE CASES __ 

Spontaneous term 

22 

15 

Induced abortions 

0 

0 

Operative 

2 

0 

Undelivered 

1 

4 _ 
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Table V. Hemorrhage 



NOT FATAL 

FATAL 


Chronic cases 

7 

0 


Acute cases 

4 

1 



In tlie chronic cases there Mas no fatality from hemorrhage during delivery. It 
was only reported seven times. Most authors commented on tlie lack of bleeding 
in delivery in both groups. 


IMATERNAL RESULTS 

Only two women lived as long as five weeks after delivery in the acute cases, 14 
died within fifteen days, 5 died in labor, and 4 died undelivered, a maternal mortality 
rate of 100 per cent. 

The result for the mothers was strikingly different in the chronic cases. Twenty- 
three were alive two and one-half months after delivery, though 5 of these were 
dead within eight months. Pour died in the puerperium and 1 died undelivered, a 
maternal mortality rate of 17.8 per cent. 

In the 9 unclassified cases two women lived more than two and one-half months, 
2 died within fifteen days of delivery, and another in five weeks. One was still 
alive and pregnant when the case was reported. Tlie fate of 3 was not stated. Thus 
in the 58 patients delivered where the fate of the mother was stated, the mortality 
was 51.7 per cent, including deaths within two and one-half months after delivery. 

FETAL RESULTS 

No woman in the acute group had more than one pregnancy and there were no 
multiple births. Eight babies lived, 17 died, a fetal mortality rate of 68 per cent. 
Four of these died in utero and 13 were stillborn or were neonatal deaths. The prin- 
cipal cause of death was prematurity. 

In the 28 clironic cases tlicre were 33 pregnancies and 35 babies; 21 lived, 12 
died or were stillborn, 5 viable and 7 not viable. One died in utero and in another 
the result was not stated. The fetal mortality rate was 37.1 per cent. The fate of 
the babies was remarkably good when delivered after the seventh month. None of 
the babies in either group had leucemia. 


Table VI. Maternal Results 



CHRONIC 

CASES 

acute 

CASES 

UNCLASSIFIED 

CASES 

Lived 2% plus mo. 

23 

0 

2 

Died undelivered 

1 

4 

0 

Died in labor 

0 

5 

0 

Died within 15 days 

4 

14 

2 

Died within 5 weeks 

0 

2 

1 

Fate not given 

0 

0 

3 

Still alive and pregnant 

0 

0 

1 

Table VII. 

Fetal Results 



CHRONIC 

ACUTE 

UNCLASSIFIED 


cases 

CASES 

CASES 

Pregnancies 

33 

25 

9 

CMldren 

35 

25 

9 

Lived 

21 

8 

5 

Died, 7 plus mo. 

5 

1 

0 

Died, under 7 mo. 

7 

6 

2 

Died, in utero when mother 
died undelivered 

1 

4 

0 

Fate not given 

1 

0 

1 

Mother still alive not delivered 0 

0 

1 


Table VIIT. Acute Leucemias 
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Table X. iNcoAtPLETE Data — Not Classified 


420 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


RESULTS 

CHILD 

Lived 

Lived 

Lived 

Lived 

? 

Nonviable 

Lived 

ca 

W 

s 

o 

f<=l 

Lived 10 days 
Lived 14 days 
? 

? 

Lived 1 mo. 
Lived 

? 

Still pregnant 
when reported 
Lived 
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Yes 

Yes 
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, ?, 

? 

Yes . 

? 

None 
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The course of the disease in the acute cases was quite short, comparable with the 
duration frequently quoted Avhen pregnancy was not a factor. When the disease 
started during gestation the average life expectancy was about ten weeks. And 
since the average month of onset was the fifth, death usually occurred before term 
could be reached, the average being 7.3 months. 

The course of the disease in the chronic cases was about the same as that com- 
monly stated when pregnancy was not involved. Most of the women had the disease 
for two years and nine months before conception. As the average time when de- 
livered was 7.4 months, thus the average duration of the disease was three years, 4.4 
months. As 18 women were still alive when their cases were reported they probably 
lived longer than four years with leucemia in spite of one or more pregnancies. Of 
the 4 women who died in the puerperium 2 had leucemia for nearly six years when 
delivered, which is certainly near the end of life expectancy for any chronic case. 
Thus we can saj' that the course is not terminated fatally by pregnancy unless in the 
late years of the chronic disease. There is usually, however, an exacerbation of 
sjTnptoms with pregnancy and a remission after deliverj', 

TREAT^IENT OF LEUCEMIA 

Many forms of therapj’ have been employed for the cure of leucemia, nameljq 
arseiuc, benzol, sulphur, iodine, x-ray, radium, thorium, ultraviolet rays, endocrines, 
splenectomy and grafting of the spleen. In acute cases nothing has been success- 
ful. Blood transfusions give a temporary increase in hemoglobin and red blood 
cells. In the chronic forms, arsenic, x-rays, and radium have been successful in 
producing temporary remissions in the early years of the disease. Blood trans- 
fusions are helpful as stated above and also decrease bleeding and coagulation times. 
After repeated x-ray treatment a resistance develops which voids beneficial effects. 
In the acute cases x-ray may be harmful. In our case the patient was made more 
uncomfortable even though a definite reduction in the lymphoblasts was accomplished. 

SUMMARY OP CONDUCT 

Any woman with leucemia should he advised against pregnancy. Some 
authors even advise sterilization. In this series of acute cases very few 
became pregnant with leucemia in progress, and in these the disease was 
not present for longer than three months prior to conception. The symp- 
toms are so grave and the course so short that pregnancy is not likely 
after the disease has once begun. 

In the chronic forms pregnancy should be avoided, because of the acute 
exacerbations which occur at the time. Occasionally death is sudden after 
delivery, especially when taking place in the later stages of the illness. 
Fortunately some of these women are sterile. Only one ease of chronic 
Ijunphatic leucemia with pregnancy has been reported. 

Some authors attribute this to the extensive infiltration of the ovaries 
and endometrium which interferes Avith ovulation and implantation of 
the ovum. This does not seem to be so in the chronic myelogenous type as 
five Avomen have become pregnant more than once. Should a Aimman, 
loiOAving her condition, insist on becoming pregnant, she may be alloAved 
to do so, provided that the disease has not been present too long and that 
she be observed closely. X-ray therapy may cause a remission and might 
produce good results. 

Should a Avoman be pregnant AA'hen tlie disease is discovered, Avhat 
course should be adA'ised ? In the chronic forms the pregnancy may be 
allowed to continue and x-ray therapy employed. If the disease is of 



422 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


recent origin the immediate prognosis for mother and baby is good. If 
of several years’ standing the prognosis is not as good hut no interfer- 
ence should lie attempted. Some authors disagree with this, as Hofstein, 
Saidl and Neumann, who advise interruption in early pregnancy. "We 
agree with Garrassi who advises against it. A premature or nonviahle 
baby is the result and the mother is not benefited. 

In the acute forms no therap 3 '' produces even a remission of symptoms. 
Some autliors state that x-raj'' therapj’- in these eases merelj^ aggravates 
the condition. X-ray sickness adds to tlie patient’s discomfort. Inter- 
ruption of pregnanej^ onlj^ shortens the woman’s life and results in pre- 
mature babies. Blood transfusion aids the secondar.y anemia, obviates 
loss of blood and increases coagulation time. It is a palliative measure. 
If the disease is present in the last trimester, induction of labor or 
cesarean section is Justifiable to save the bahj* when the mother is near 
death. 

CONCLUSIONS 

1. The frequencj’’ of chronic and acute forms in this series is nearly the 
same, being 28 for the former and 25 for the latter; 9 cases were un- 
classified. 

2. The course of the chronic cases maj' he as long as six jmars, during 
which time some women have been pregnant more than once. Exacerba- 
tion is the rule during pregnancjL 

3. The course of the acute cases was remarkablj’’ short and all women 
died during pregnanejq labor or the puerperium. 

4. Onlj* one case of chronic l.ymiihatic leucemia has been reported. AH 
the other chronic cases were of the mjmlogenous t^qae. 

5. The majoritj' of acute eases were mj’elogenous, the ratio with those 
of the bunphatic type being 11 to 8. 

6. Premature labor is frequent in the acute cases, less frequent in the 
chronic eases. 

7. The prognosis for the babies is good in the chronic cases after via- 
bility, le.ss iavorable in the acute cases because of the frequenc.y of pre- 
mature deliverv. 

8. None of the babies showed evidences of leucemia. 

9. Hemorrhage during delivery of the bab.y and the placenta was con- 
spicuousb’" uncommon. No women died of uterine hemorrhage in the 
chronic cases and onlj^ one in the acute cases. 

10. No treatment of leucemia has been satisfactory. In the chronic 
forms x-raj' apparently aids in producing a temporaiy remission of the 
leucoc^'tosis and tlie s.vmpioms. Blood transfusion has a veiy transient 
effect on sccondaiy anemia but is tlie onb’’ treatment of value in the acute 
Icnccmias. 

11. Pregnancy should be avoided when leucemia is known to be 
present. Only in the chronic forms may it be permitted if the woman 
insists and if her condition is exjdained to her. 

12. Interference with pivgnaney does not help the mother in eithci 
form. It only lends to ])roduce premature or nonvialile babies. In Hie 
acute forms it .shortens the mother’s life. 
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13. Premature induction of lalDor or cesarean section is justifiable wJien 
near term to save the babj'' and wlieii the mother is near death. 

14. Age and parity had no influence in these cases. 
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DISCUSSION 

DE. HOW^IED ALT. — I would like to praise part of the treatment .and criticize 
another part. It appears that the transfusions did this patient a great deal of good, 
as on the third day her temperature began to come down, and on the fifth or sixth 
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day it was normal. The red cell count increased from two to four million. The white 
count after the last transfusion was 218,000, w'hile the initial count was 410,000. 

Just before discharge from the hospital she received an x-ray treatment. X-ray 
therapy is contraindicated in patients 'with acute leucemia, for if the dose is large, 
death may occur. On readmission to the hospital, the white count W'as low, hut her 
condition was much worse. She again had a high fever and an increase in the 
purpura. A week or ten days later she received a second x-ray ti’eatment, which was 
followed by the onset of labor within twenty-four hours. X-ray treatment has been 
used to induce labor, so it seems quite likely that the x-ray caused labor to begin 
in this case. It is possible that, if transfusions had been given once or tw'ice a weeh 
and the x-ray omitted, the patient’s life could have been prolonged sufficiently to 
obtain a viable infant. If acute leucemia occurs early in pregnancy, as Dr. Grier saifl, 
no interference should be attempted. If it occurs after the fifth month of pregnancy, 
it is frequently possible to obtain a live baby. In subacute leucemia the mother 
should be supported with blood transfusions until the fetus is viable. 

I do not agree, however, rvith Dr. Grier on the management of pregnancy in 
chronic leucemia. It is reported that there is often an acceleration of the leucemia 
during pregnancy with improvement after the uterus is emptied. For this reason, 
it would seem best to determinate a pregjiancy occurring early in chronic leucemia. 
The patient has enough of a load with the leucemia without adding the extra burden 
of pregnancy. If pregnancy' occurs late in the course of chronic leucemia, the pa- 
tient should of course be allowed to deliver .spontaneously'. 

There are two main types of treatment in chronic myeloid leucemia: one is x-ray 
and the other arsenic. X-ray' therapy should be withheld during pregnancy', as it 
cannot be given without danger to the fetus. Arsenic w’ill produce a temporary 
remission in chronic myeloid leucemia, and at the same time w'ill not hurt the fetus. 


DR, HARRY A. RICHTER. — This patient’s past history gives nothing of sig- 
nificance as an ctiologic factor. There is a note of chronic otitis media and mas- 
toiditis, following scarlet fever in childhood, but chronic infections have not been 
proved to be etiologic factors in leucemia. 

Two years ago, three months after she had given birth to a normal boy', physical 
examination of this patient was negative and tlic blood picture normal. It wouk 
seem correct therefore that this case should be classed as "acute.” The disease 
probably started during the cour.se of the last pregnancy, or shortly' before, the 
pregnancy causing an exacerbation of the disease. 


The interruption of pregnancy during acute leucemia is attended by risk of hemor- 
rhage and infection and often hastens the eventual fatality. It is generally' con- 
sidered that all forms of treatment in acute leucemia arc of no avail, altliough bloo 
transfusions tend to keep up the hemoglobin and red count and have less adrer.=c 
elTects than x-ray therapy, with its dramatic response in the reduction of vhilc 
cells, glandular enlargements, and diminution in the size of the spleen and 
Leucemic patients liave little resistance to infection, and in acute leucemia, infec- 
tion is usually present at the onset. 


DR. C. D. HAUCH. — I wish to report a leucemia in a pregnant woman admitted 
to the Evangelical Hospital. ,Shc had had a severe leucemic crisis between her first 
and second pregnancies, but there were no definite .sy'inptoms of leucemia during 
the pregnancy. Therapeutic abortion was suggested but was advised again.st by the 
obstetric consultant. Pregnancy continued to term. Labor and the puerperiuni were 
normal. The baby is about one year old. The mother now has another leucemic 
crisis. No x-r.'iy treatment was given or advised during pregnancy, but she has nu 
two radiation treatments since. 


DR. GRIER (closing). — The classification of leucemia is for the hematologi-t 
to decide, but from an obstetric viewpoint the division into acute and chronic is 
all that is necessary. Home of llie.'-e so-called acute cases must have been really 
subacute. 

The x-ray we used in this case may have done some liarm. Her life expeet.imy 
at best was rather short witli any therapy. Tlie x-ray certainly did not aggr.ua 
her gener.'il condition and tlie leucncytosis was improved. 
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There ha%-e been only two men who have seen as many as three cases of Icucemia 
with pregnancy, so I do not think anj- one man has had enough experience to take 
a decided stand. All of these conclusions I have drawn have been from the liferature. 

As to the interruption of pregnane}’, I still believe it is not the thing to do. In 
cases where it was done the outcome for the iratient was just as bad as when it was 
not done. In the early stages of the chronic group alone there may be some ex- 
cuse for it. The cases allowed to go to term on the other hand did very well except 
where they had had the disease for five or six years. 


GRANULOSA CELL TUMORS 

With the Report of a 34 Pound Specimen and a Review 

Malcolm B. Dockerty, a\I.D., and 
William Carpenter j\IacCarty, M.D., Roche-ster, Minn. 

(From the Department of Pathology, The Alayo Foundation, and the Section on 
Surgical Pathology, The Mayo Clinic) 

A lthough granulosa eell neoplasm of tlie ovar}^ had been de- 
scribed as earW as 1855® the tumor did not receive tlie -well- 
deserved attention it now commands until Robert Meyer’s contribution 
in 1915. Since that time, however, Robinson, King, Novak, TeLinde, 
Schiller, Neumann and other investigators have made substantial ad- 
ditions to this gynecologic entity wliich, in view of the 300 cases 
reported, can no longer be considered as new. Consequently, in pre- 
senting our material, historic details will be summarily dismissed as 
these have been carefully considered in papers by Bland and Goldstein 
and others, 

hlstogenesis 

The concept of Robert I\Ieyer, that these tumors arose from granulosa 
eell rests in the ovarian hilus is no longer tenable in its original form. 
Recent experiments by Buttorworth have shown that gi-anulosa cell 
tumors can be produced in mature female mice by the use of roentgen 
rays. The tumors, histologically and functionally entii-ely analogous 
to the granulosa cell tumors of Avomcn, appeared to spring directly 
from degenerating follicular epithelium. 


cltnicai. features 

Sixty per cent of granulosa cell tumors occur after the menopause, 
30 per cent occur between puberty and the climacterium, and 5 to 30 
per cent occur before adolescence. In childhood these tumors give 
rise to precocious menstruation with early sexual and somatic develop- 
ment. During the period of sexual maturity they ])roduce either 
amenorrhea ])er se or amenorrhea followed by profuse and continuous 
menses. After the menopause, granulosa cell neoplasm gives rise to 
a periodic pseudomenstrual type of bleeding in 00 per cent of the cases. 

The basis for these .symptoms is to be found in the tremendous quan- 
tities of estrin elaborated by these tumoi-s in all age groups. The hor- 
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nione can be demonstrated in the blood and urine of patients wlio liave 
gTanulosa cell neoplasm and in almost unbelievable amounts in extracts 
of tumor tissue. Its action on the uterus is the iiroduction of myo- 
hj^perplasia with a thick, boggy, proliferative type of endometrium 
often containing cysts. The exact mode by which a different syn- 
drome is produced in the different age groups is not well understood. 

PATHOLOGY 

Ninety per cent of granulosa cell tumors are unilateral, 90 per cent 
are solid, and 90 per cent are of a relatively very low grade of malig- 
nancy. They vary in size from the pin head nodules described by 
TeLinde to large masses weighing 34 pounds (15.4 kg.) as in Case 1 
described below. They apiiear to be well encapsulated. The cut 
surface has the homogeneous, granular appearance of liver sausage 
and this appearance allows one to make a correct gross diagnosis in 
50 per cent of the eases. Mieroseoy)ically the cylindroid, folliculoicl 
and diffuse types of cellular pattern are so well known as to merit 
little description. Thej'’ do not represent separate entities but may be 
found mixed even in the same microscopic slide. 

MATERIAL 

In a study of the solid and solid-cystic group of ovarian tumors re- 
moved surgically at The Ma 3 m Clinic froin 1905 to 1937, 30 examples 
of granulosa cell neoplasm were encountered. The specimens were all 
forinaliuized — a fact which precluded their study from the standpoint 
of liormone content. The clinical and pathologic data, however, are 
suffieie}itl 3 ^ clear to make possible an analytic studjL The tumors were 
studied in gross, and interesting specimens Avere photographed, l\Inl- 
tiple sections ivmre then cut and stained routinel}'' Avith liematox.yliR 
and eosin. Lipoid stains AAmre emplo 3 ’'ed AAdiencAmr indicated. Where 
po,ssibie, seel ions Avere made of the endometrium and of the unaffected 
ovar.A'. 


Ca.se 1. A single, M’hitc niillipara, aged P>7 years, was admitted to the clinic 
April 28, 191G, complaining of an abdominal tumor and amenorrhea. Her family 
and personal lii.storie.>i were negative. Menses had begun at the age of fourteen year,^ 
and had been normal for teTi years. For the .succeeding twelA’C years she had hm 
amenorrhea^, ^ except tor an occasional episode of bleeding, moderate to profuse in 
amount. Eight years prior to admi.s.sion she had first noticed a pelvic tumor wliici 
had .steadily increased in size. Weakness, palpitation, and dv.spnea had been present 
for six month.s. 

Po.sitive physical finding.s were the presence of marked emaciation and a huge 
pelviabdominal tumor, Po.silivo laboratory data were a hemoglobin reading of 40 
l)cr cent and mild albuminuria. 

At operation, M.ay 5, a huge, solid, loft ovarian tumor wa.s removed. .Ad 

hc.«ion.s or metastasis was not noted. 

The po.stoperativo course wa.s uneventful and the patient returned home on tho 
twelfth d.'iy. At a .'•iib.'-equent examination, in JD21, her menses were recorded as be- 
ing normal. Neither at this time nor at a later visit, in IPSo, was there .any evidence 
of recurrence following this local operative procedure. 
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Grosslj, tlie tumor weighed 34 pounds (15.5 kg.). It was firm, encapsulated, 
somewhat lobulated and grayish brown. On section, large, cystic regions of de- 
generation and hemorrhage were found. However, examination of the solid portions 
revealed granular homogeneity so characteristic that a diagnosis of granulosa cell 
neoplasm was made before the microscopic confirmation. 

Microscopically, sections from various parts of the neoplasm all presented the 
same architectural pattern; namely the so-called cj-lindroid type of neoplasm, ac- 
cording to Meyer's classification (Figs. 1, 2, and 3). 

Case 2. — A married, white primipara, aged 31 years, pre.sented herself for ex- 
amination Feb. 8, 1921. Her family and personal histories had been entirely nega- 
tive. Menses had begun at the age of fifteen j-ears and had been normal until two 
and a half 3'ears prior to her registration, when flow had become scantj’- in amount 
and periods spaced further apart. Two j-ears before the patient's admission, her 
menses had ceased entirel^y. For eight months a dull pain had been present in the 
left lower abdominal quadrant. For six months the patient had noticed bilateral 
mammarj' tenderness. 



Pig. 1 . — (Case 1.) Surface and sectional views of a granulosa cell tumor weighing 

34 pounds (15.5 kg.). 


Positive phj'sical findings were limited to the presence of a left ovarian tumor and 
moderate mammary enlargement, with tenderness. Laboratory data wme negative. 

At operation, Feb. 21, 1921, a solid, left ovarian tumor was found. A frozen sec- 
tion was made rapidly and the unusual character of the neoplasm recognized. Local 
resection therefore was elected and the patient was given a postoperative course of 
mild roentgen therapj'. 

Subsequent correspondence revealed that regular menses became established within 
four months. The patient went through a normal pregnancy five j-ears later. She 
is now alive, without recurrence, sixteen years after operation. 

Grosslj’, the specimen consisted of the left tube attached to a solid, encapsulated 
tumor 5 cm. in diameter. The surface was smooth and graj-ish brown. On section 
the mass was .solid throughout and of a homogeneously granular tc.xture. 

Microscopicall.v, in the capsule were several corpora albicantes and other ovarian 
remnants. The tumor was composed of small, round, granulosa-like cells with 
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large basopliilic nuclei. The predominant architectural unit was "cylindroid” with 
transitions to the “ f olliculoid ” and “ diffuse” tj^pes of Eohert Meyer. The hihe 
gave evidence of chronic inflammatoiy thiclcening. 

Case 3. — A white multipara, aged 50 years, registered at the clinic June 30, 1931. 
Her family and personal histories had been negative. Menses had been regular until 
her climacterium at the age of forty j'ears. One year prior to her registration 
menses apparently recurred; the bleeding, which occurred monthly, was profuse. 
Weakness and loss of 10 pounds (4.5 kg.) in weight, completed her list of complaints. 

Positive physical findings were an enlarged uteiais and a right ovarian tumor. 
Laboratory data were negative. 

At operation, July 3, 1931, hysterectomy was performed, ivith removal of both 
adnexa for a right ovarian tumor. The postoperative course was smooth and, follow- 




Fig. 2. Fie. 3. 

Fie. 2. — (Ca.se 1.) The general ‘‘cylindrokl’’ unit of cellular arrangement. (XSO.) 
Fig. 3. — (Ca.se 1.) The granulo.s.a-like character of the tumor celts. (Xl^O.) 



Fig. 4. — (Ca.se 3.) The “moire-BlIk" pattern of tumor architecture. 
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ing’ a short period of roentgen therapy, the patient returned home. In follow-up 
studies this case is classified as a "five-year cure.” 

The uterus was markedly hj'pertrophied, measuring 9 by 7 by o cm. It contained 
multiple small fibroids and the endometrium was polj’poid. Both tubes were chron- 



Fig. 5. Fig. 6. 

Fig. 5. — (Case 8.) An almost pure "folliculoid” type of ceil pattern. (XtO.) 

Fig. 6. — (Case 9.) A mixed “folliculoid” and “cylindroid” type of cell pattei’n. 
(X120.) 
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ically inflamed. The left ovary was fibrocystic and atrophic. The right ovary was 
replaced by a tumor, 19 cm. in diameter, and of a gross character similar to that 
described for the previous cases. Eegions of cystic degeneration were present on 
section. 

Microscopically the ‘'cylindroid” pattern predominated, illustrating the so-callcd 
moire-silk modification. The endometrium was proliferative in type, contained cysts 
and reflected the action of estrin (Pig. 4). 

Case 4. — A white nullipara, 37 years of age registered Oct. 15, 1912. Family and 
personal histories were negative. Menses had begun at the age of fifteen years and 
had been regular for ten y’ears. Following tliis, for a period of twelve years, menses 
had been irregular and tliere had been a tendency toward hypomenorrhea. During 
the year prior to registration the patient had menstruated only three times. 

Examination revealed a large, movable tumor in the cul-de-sac. At operation, 
Oct. 17, 1912, a local procedure was carried out for removal of a left ovarian 
tumor. 

After operation normal menstrual regpilarity became established and was main- 
tained for sixteen j'ears. At a recent examination, twenty-three jmars after the 
original operation, this patient was in good health. 

Grossly, the tumor was a solid, encap.sulated neoplasm measuring 10 by 10 by 9 
cm. Hero again the appearance of the tumor suggested the correct diagnosis. 

Microscopically the picture was that of a granulosa cell neoplasm of the mixed 
folliculoid and cylindroid patterns. 

Cases 5 to 30. — These are summarized in Table I (Figs. 5 to 8). 


Table I. Data on Patients With Granulosa Cell Tujior* (Patients More 

Than 50 Years of Age) 
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C03IMENT ON CASES 

The average age of these patients was 51 years ; the extremes were 17 
and 77 yeai’s. Eighteen jjatients, or 60 per cent, were in the post- 
inenopansal age, four were in Avhat might be termed the “meno- 
pausal” age of 40 to 50 years, while 30 per cent were in the period of 
fertility. Marriage and pregnancy did not appear to bear anj’- con- 
stant relation to the incidence of tumor development. Of the 28 married 
patients, 22 had been pregnant one time or more. On the other hand, 
that the tumors produced temporaiy sterility was evidenced by the 
fact that in no case did pregnancy ensue in the interval between the 
onset of sj'inptoms and the time of operation. That this period of 
sterility Avas temporaiw is illustrated b 3 ^ Case 2, wherein a local opera- 
tive procedure Avas folloAved bj’' normal pregnanejL 

Abnormal menstrual manife.stations Avere present in 27 of the 30 
cases. In the postmenopausal age, bleeding Avas the presenting symptom 
in 16 of the IS eases. This s.A’mptom alone had been periodic in 12 cases, 
for periods varying from tAvo Aveeks to tAA^elve jmars. In several instances 


Table H. Data on Patients With Granulosa Cell Tumor (Patients 40 to 50 

Years of Age) 







PATHOLOGIC 







FINDINGS 



NUMBER 


DURATION 







OPERATIA'E 


CYSTIC 

OUTCOME 

AGE 

OF PREG- 

SYMPTOSIS 

SALMP- 

PROCEDURE 

FI- 

ENDO- 


NANCIES 

1 

1 

TOMS 


BROIDS 

METRI- 








UM 


48 

2 

Menorrhagia 

5 years 

Local t 

- 

- 

Not traced 

50 

2 

Menorrhagia 

1 year 

2 local op- 



Recur- 




erations 

- 

- 

rence? 

40 

0 

Amenorrhea 

1 year + 

Total* 



Living, 8 






0 

+ 

years 

47 

3 

Amenorrhea and 

2 years 

Total 



Living, 5 


i 

menorrhagia 



+ 

4- 

years 


♦Total abdominal hysterectomy and bilateral salping-o-oophorectomy. 
tOperative resection of tumor only. 


Table III. Data on Patients With Granulosa Cell Tumor (Patients Less 

Than 40 Years op Age) 


! 

AGE 

NUMBER 
OF PREG- 
NANCIES 

SYMPTOMS 

DURATION 

SYMP- 

TOMS 

OPER- 

ATIVE 

PRO- 

CEDURE 

PATIK 

FIN! 

1 

FIBROIDS 

3LOGIC 

>INGS 

CYSTIC 

ENDO- 

METRIUM 

OUTCOME 

33 

1 

Amenorrhea 

Menorrhagia 

2 years 

1 year 

Local t i 

1 



Died, 3 days 

p.o. 

38 

5 

Amenorrhea and 
menorrhagia 

5 years 

Total* 

0 

-i- 

Li\'ing, 9 
years 

25 

1 

Amenorrhea 

Metrorrhagia 

18 mo. 

3 mo. 

Total 

+ 

-t 

Living, 9 
years 

17 

0 

Amenorrhea 

1 year 

Local 

- 

— 

Living, 2 
3 'ears 

20 

1 

Constant flow 

1 3'ear 

Local 


! 

Living, 20 
years 


♦Total abdominal hysterectomy and bilateral salpingo-oophorectomy. 
tOperative resection of tumor only. 

























432 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


the patients described these episodes as being accompanied by the mani- 
festations of “normal” menstruation such as uterine cramps, tenderness 
of the breasts, and low backache. 

In the menopausal age amenorrhea of long or of short duration 
usually was followed by recurrence of vaginal bleeding, again periodic. 
In one of the cases amenorrhea and menorrhagia occurred alternately 
over a period of two years. 

In the group of eases in which the patients were less than forty years 
of age, amenorrhea was a symptom of tmusual frequency; it occurred 
in seven instances. In Case 1, amenorrhea (except for occasional 
spotting) had been present for twelve years and antedated by four 
years the appearance of palpable pelvic tumor. Amenorrhea followed 
by bleedmg was a feature in two cases. Menorrhagia and metror- 
rhagia were present in one instance. Of the patients in this group 
who underwent local resection of the tumor, all except one experi- 
enced a retuni of normal menses following operation. 



Fig. 0. (Case 2i.) The "Swiss cheese" type of endometrium found in connection ■\\itl> 

granulosa cell tumors. (Xl25.) 

Little need be said of the physical findings in these cases. An 
enlarged uterus was recognized in the majority of instances and a 
palpable adnexal tumor in mo.st of the cases. Clinical anemia was 
present in tliose cases in which the patients suffered from menorrhagia 
and metrorrhagia. Evidence of hyperthyroidism was observed in ttyo 
instances; this raises a question of a possible etiologic I’clationship 
betiveen hyperthyroidism and the ovarian tumor. 

The neoplasms were unilateral in every case although in one in- 
stance, there was a small dermoid cy.st involving the contralateral 
ovary. Ascites was noted in one of the cases but metastasis was not 
observed in any. Adliesions usually were absent but on two occa.sions 
were found to be extensive and associated with tumors which had 
become twisted on their pedicles. 

Among older jiatients hysterectomy, with bilateral salpin go-oophor- 
ectomy, was the usual procedure, while among younger patients a 
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more conservative type of operation Mnis elected. In eight instances 
local resectioji of the tumor was carried out. PostojDerative irradia- 
tion Avas given in approximately 60 per cent of the cases. 

Seventeen iiteri vere available for study. Il 37 Dertrophy Avas a 
definite feature in 34 eases. Leiomyomas, usual]}' multiple, AA'ere pres- 
ent in 8 cases. Endometrial carcinoma Avas present in tAvo cases and 
this again raises the question of its possible relation, etiologicallj^ to 
OA'arian neoplasm. In all of the remaining 15 of the 17 cases there 
AA’as present a condition of polA’poid-cA'stic change, AAdth a definite 
SAviss-cheese pattern in 9 (Pig. 9). 

The contralateral ovaiy Avas aA'ailable for stud}' in 17 instances. 
Absence of mature or maturing corpora lutea represented the onl.A' 
constant finding. A mild degree of follicular hjqmrplasia Avas present 
in tAvo instances. One ovaiy Avas the seat of a small dermoid cj'st 
but no example of a second granulosa cell tumor could be found. 

Changes in the Fallopian tubes AA'ere not remarkable. 

The incidence of malignancA- in this series of eases is perhaps loAver 
than the aA’erage for reported eases of grannlosa cell tumors. One of 
the patients aa’Iio is liA'ing has a definite, inoperable recurrent groAAdh. 
Tavo of the patients Ave haA'e been unable to trace. Tavo patients avIio 
liad large tumors died from postoperative complications but metas- 
tasis could not be demonstrated. The remaining 25 patients are 
living and aa'cII, Avithout recurrence, at periods of from tAvo to thirt}’’ 
3 'ears after operation. Case 1 is illustrative of a granulosa cell tumor 
of a knoAA'ii duration of eight .A'cars. The tumor attained a Aveight of 
34 pounds (15.5 kg.) Avithout metastasizing. This patient is noAv alive 
tAventj'-tAvo years after local resection of her tumor, folloAved h}’- a 
course of mild roentgen therapjL 

.SUAOrARY, CONCLUSIONS AND A SUGGESTION 

1. The clinical and pathologic features of 30 granulosa cell neoplasms 
are presented. 

2. These tumors are thought to arise from granulosa cell rests in the 
hilus of the ovary, or from degenerating Graafian follicles. 

3. The tumor cell unit anatomically and functionally resembles the 
grannlosa cell. 

4. Follieuloid, c.A'lindroid, and diffuse tumor cell patterns represent 
vaiying degrees of differentiation rather than separate entities. 

5. A pathologic report of proliferatiAm endometrium Avith cj^sts in a 
case of periodic, postmenopausal bleeding, should demand exploratory 
laparotomy even in the absence of a palpable pelvic tumor. 

6. Granulosa cell tumors appear to be of a Ioav grade of malignanejL 
The suggestion is made therefore that surgical procedures emplo.Amd in 
the treatment of these tumors be conserA’ative Avhen the patients are 
young. 
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A PIFTEEN-YEAE STUDY OP CESAREAN SECTION IN THE 
WOMAN’S HOSPITAL IN THE STATE OF NEW YORK^ 

Ralph L. Barrett, B.S., M.D., P.A.C.S., New York, N. Y. 

TN THE fifteen-year period Irom Jan. 1, 1923, to Jan. 1, 1938, 20,127 
1 women, in the viable period of pregnancy, have been delivered in the 
Woman ’.s Ho.spital in the Slate of New York. In thi.s group are all de- 
liverie.s at or beyond the twenty-eighth week of ge.station. There were 
9,712 of the.se women who were on the Ward Obstetrical service and 
10,41.5 were private patients. There were 94 matemal deaths or an nn- 
correeted maternal mortality of 0.46 per cent, with an uncorrccted fetal 
mortality of 4.3 per cent. Thi.s includes stillbiidhs and neonatal deaths 
from all causes while the baby remained in the ho.spital. Prematurity 
or major detormities incompatible with life were the causative factors 
in nearly 60 per cent of these stillbirths and neonatal deaths. 

The iollowing is a review of the cesarean sections performed in these 
20,127 delivered women. In the fifteen-year period covered by this 
study the obstetric ward service has been under the direction of ten 
attending and junior attending .surgeons with their adjuncts and a-s- 
sislants. Apj)roximately two-tliirds of the pilvate obstetric jjatients in 
the series have been delivered by thi.s group of obsteti’icians, while the 
remaining one-third ot the private ob.stetrie patients have been delivered 
by a selected court e.sy group of .some 25 obstetric and gymecologic 
speciali.st.s. 

Approxirnritcly 4,000 women in tlic 20,127 lirul .some operative delivery other than 
prophjiaetic or low forceps', an operative incidence of 1:5 deliverie.s. 'Jhi.= hig ‘ 
incidence of operative interference i.u perliapi.s due to the fact that our facilities arc 
limited and on the ward .‘•ervice pjreferencc i.“ given to the .adini-ssion of primiparn? 
or to imiltiparas wlio have abnormalitie.s or previou.« ob.stetrie diflicultie.^. On thc 
private .‘•eri'ice are nutaerou.^ con.=ultanls to whom are referred man}' patient.^ vh') 
are coii'.idered lUmornial by the general practitioner. In other words tlie material 
for study contains a higher incidence of abnormalities and ob.stetrie cornjilic.'itinn- 
than is eneount'-re.i in gomeral obstetric practice. 

Approximately Sfio jn each 1,000 deliveries termin.ated sjiontarieously or b^ th^ 
use of proi>hyIacti,. b,....- forceps. In other words, 200 in each 1,000 women or 4,0'-'-' 


rit a xn^-LtinK: of t)ir* York Ob.Htotrical S^.ocioty, 10, 193?* 
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in the total group of 20,127 delivered women, required assistance. In the slightly 
more than 16,000 spontaneous or prophylactic low forceps deliveries there were 32 
deaths, a maternal mortality rate of 0.2 per cent, while in the 4,000 who had indicated 
operative deliveries there were 62 mateirial deaths, a maternal mortality rate of 1.5 
per cent. Spontaneous deliverj', or prophylactic low forceps delivery in the hands of 
obstetric specialists, is the safest for both mother and baby. In this scries the use 
of prophylactic low forceps was followed hy better results to both mother and 
baby.i Mid- and high forceps deliveries (the high forceps operation being used 
very rarely) gave the next lowest maternal mortality, the matenial mortality being 
17 deaths in 2,000 or approximately 0.81 per cent with total fetal mortality of 6 per 
cent, in these vaginal deliveries. Breech extraction or version and breech extraction 
had the highest maternal and fetal mortality rates. In 980 such deliveries the mater- 
nal death rate was 1.69 per cent while the fetal death rate was 20 per cent. 

Some years ago in our follow-up of the delivered patients on the ward service 
we felt that our results in the more difficult vaginal deliveries were not entirely satis- 
factorj'. In the prolonged labors and difficult vaginal operative deliveries, we found 
a rather high incidence of birth injuries, stillbirths, and neonatal deaths. In 
addition the incidence of pelvic floor injury, cystocele, rectocele, and uterine pro- 
lapsus was not encouraging. We felt that mam' of these women would be faced with 
subsequent partial invalidism and later plastic operations with an additional risk 
to health and life. At this time the low flap cesarean section was being populai'ized. 
The advantages of this operation appealed to us and we began using it more fre- 
quently in the borderline cases usually after a trial labor. The results were so satis- 
factory that the method has been adopted as the operation of choice in all cesarean 
sections on the ward service and our indications for its use have been widened to in- 
clude many of the so-called relative indications for cesarean section. 

Cesarean section has not been in competition with spontaneous delivery or with 
delivery by prophylactic or low forceps. It has been in competition with the more 
difficult forceps operations and mth breech extraction and version and breech extrac- 
tion especially when labor was unduly slow or in the presence of moderate degrees 
of pelv'ic deformity or other obsteti'ic and general complications. 

Comparative incidence rates of cesarean section are shown in Table I. 


Table I. Co5iP.tVRATr\'E Ixcidexce axp Mortality Tables ox Cesareax Sectiox 





IXCIPEX-CE 

MORTALITY 

RATE 

Fraser 

1938 

hlontreal 

1:44 

3.0 

Greenhill* 

1930 

Chicago 

1:48 

— 

Skeel-Iordan 

1932 

Cleveland 

1:44 

7.15 

Monhaupt 

1932 

Germany 

1:45 

— 

Johnson and Smith 

1931 

Houston 

1:36 

14.4 

Palmer 

1934 

Aljron 

1:41 

4.5 

Maxwell 

1934 

U. of Calif. Hosp. 

1:21 

3.0 

Margeson 

1929 

Boston City Hosp. 

1:29 

3.4 

Hawkes 

1929 

N. Y. Nurs. & Child 

's 1:62 

3.0 

Irving 

1935 

Boston Lying-in 

1:35 

3.1 


1938 

Woman’s Hospital 

1:22 

2.90 


*Quoted by Fj-aser. 


Our incidence of cesarean section is higher but our mortality rate is somewhat 
lower than average. I believe the general mortality rate of cesarean section is con- 
sidered to be about 6 to 10 per cent. Certainly it will run considerably higher in 
the less well-equipped hospitals and in the hands of unskilled or occasional operators. 

The number and incidence rate of cesarean section at the Woman’s Hospital is 
shown in Table II. The incidence rate of cesarean section is consistently higher in 
the private patient group, general average on ward patients 1:29, private 1:18. 
The incidence rate of the past five or six years in the private group is unusually 
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Table II. Number and Incidence of Cesarean Sections, Ward and Private 

Cases, by Years, 1923-1937 



total deliveries 

CESAREAN SECTIONS 

INCIDENCE OF CESAREAN 
SECTIONS 


total 


mm 

TOTAL 



TOTAL 



1923 

■wail 

548 

541 

23 

1 

22 

1:47 

1:548 

1:25 

1924 

1,197 

537 

660 

23 

8 

]5 

1:52 

1:67 

1:44 

1925 

■i^ia 

513 

767 

38 

9 

29 

1:.34 

1:57 

1:2G 

1926 

1,329 

527 

802 

32 

11 

21 

1:42 

1:48 

1:38 

1927 

1,367 

534 

833 

31 

6 

25 

1:44 

1:89 

■ iU 

1928 

1,315 

.536 

779 

27 

7 

20 

1:49 

1:77 

■ [ 

1929 

1,411 

550 

861 

49 

15 

34 

1:29 

1:37 

B ! H 

1930 

1,377 

586 

791 

46 

24 

22 

1:30 

1:24 

B [ 9 

1931 

1,.334 

624 


64 

24 

40 

1:21 

1:26 

1:18 

1932 

1,422 

741 

681 

80 

35 

45 

1:18 

1:21 

1:15 

1933 

1,317 

758 

559 

85 

43 

42 

1:15 

1:18 

1:13 

1934 


771 

559 

88 

34 

54 

1:15 

1:23 

1:10 

1935 

1,433 

853 

580 

107 

44 

63 

1:13 

1:19 

1: 9 

1936 


809 

596 

120 

46 

74 

1:12 

1:18 

1: 8 

1937 


825 

696 

99 

31 

68 

1:15 

1:27 

1:10 

15 years 

20,127 

9,712 

10,415 

912 

338 

574 

1:22 

1:29 

1:18 


high. Perhaps good results with cesarean section has Winded us to the possibility of 
success by vaginal deliver}' in a certain number of this group. 

Absolute indications for cesarean section arc few. Pelvic deformity or con- 
traction of such degree that the delivery of a child is impossible even after crushing 
or craniotomy, would be such an indication as would fixed tumors blocking tl)C pelvis 
to an equal degree. All other indications must be considered as relative, since it 
would be possible to deliver the fetins, either dead or alive, through the birtli canal, 
though at a terrific sacrifice in fetal life and the risk of excessive damage and 
permanent invalidism to the mother. 


Table III. CniEP Indications for Cesarean Section 



TOTAL 

WARD 

PRIVATE 

Abnormal pelvis 

401 

165 

236 

Pre\'ious ce.sarean section 

191 

77 

114 

Disproportion 

146 

50 

90 

Large baby 

71 

17 

54 

Toxemia 

102 

54 

48 

Eclampsia 

5 

1 

4 

Previous stillbirth and difficult deliver}- 

190 

74 

110 

Elderly primiparas 

87 

27 

00 

Cervical dystocia 

235 

85 

150 

Inertia uteri 

32 

8 

24 

Previous myomectomies 

30 

7 

23 

Breech presentation 

43 

18 

25 

Abnormal presentation 

36 

14 

22 

Tuberculosis 

38 

16 

22 

Tumor blocking pelvis 

15 

6 

9 

Placenta previa 


8?* 

42 

Premature separation of placenta 

22 

7 

15 

Previous plastic repair 

34 

5 

29 

Myomas 

30 

10 

20 

Cardiac disease 

60 

34 

20 

Thyrotoxicosis 


3 

2 

Psychoses 

6 


0 

Attempted vaginal delivery 

8 

2 

0 

Bandl-'s ring 

5 

4 

1 

Alatcmal exhaustion 

17 

9 

8 

Prolonged sterility 

15 

2 

13 

Desire for sterilization 

0 

6 

— - 
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In the woman with a moderate pelvic deformity or disproportion or with com- 
plicating mild cardiac or other disease it maj' be entirely safe to allow a carefulty 
supervised trial labor. If reasonable i)rogress is made without undue maternal 
exhaustion or evidence of cardiac failure, this trial may go on to the real test of 
labor as defined by Williamsis — tliis test being two hours of full dilatation with 
ruptured membranes and good uterine contractions. This to my mind is a purely 
mechanical test of whether the head will go through the pelvis and if the maternal 
organism will stand the strain of the process. Undue prolongation of labor with in- 
efficient uterine contractions and slow dilatation of the cervix or premature rupture 
of the membranes markedly increases the risks to botli mother and baby whatever 
the type of eventual delivery. 

The chief indications for which cesarean section was done in this series are shomi 
in Table III. It will be seen that many patients had more than one indication. The 
totals on the chart indicate the number of patients presenting a given indication. 

Table IV gives a brief resume of the obstetric liistory of our cesarean section 
patients to which is added the uncorrected fetal mortalitj’ table for all cesarean 
deliveries. The mortality rate of 2.62 compares favorably with the general mortality 
rate of 2.96. The majority of these patients had elective cesarean section ndthout 
trial labor. Those patients having the third cesarean section had more than double 
the average mortality rate. The series is small and no conclusions are drawn. 


Table H''. Obstetric History of Patients 



NO. 

OF 

jiateunal 

deaths 

INFANT 

DEATHS 

STILL- 

BIRTHS 

TOTAL FETAL 
JIORTALITY 


CASES 

NO. 

RATE 

NO. 

RATE 

NO. 

1 RATE 

NO. 

1 RATE 

Total 

912 

27 

2.96 

31 

3.40 

30 


61 


Primiparas 

517 

15 

2.90 

14 

2.71 

16 

3.09 

30 

5.80 

Multiparas 

395 

12 

3.04 

17 

4.30 

14 

3.54 

31 

7.84 

With previous cesar- 

191 

5 

2.62 

5 

2.62 

5 

2.62 

10 

5.24 

ean sections* 










1 previous cesarean 

163 

3 

1.84 

5 

3.07 

4 

2.45 

9 

5.52 

2 previous cesarean 

26 

2 

7.69 

- 

- 

1 

3.85 

1 

3.85 

sections 










3 previous cesarean 

2 

- 

- 

- 

- 

- 

- 

- 

- 

sections 










With previous 

vaginal delivery 

204 

7 

3.43 

12 

5.SS 

9 

4.41 

21 

10.29 











*With or without previous vaginal deliveries also. 


Table V gives the age of patients having cesarean section. The most favorable 
age group seemed to be in the second decade. In the small group of patients over 
40 years of age, the maternal mortality rate, as well as the fetal mortality rate, was 
more than doubled. This study would indicate that the risk to both mother and 
baby is markedly increased in patients of 40 years or over. 

Table V. Age of Patients 



ALL CASES 

1 PRIMIPARAS 

1 MULTIPARAS 

NO. 

OF 

CASES 

MATERNAL 

DEATHS 

NO. 

OP 

CASES 

MATERNAL 

DEATHS 

NO. 

OF 

CASES 

MATERNAL 

DEATHS 

NO. 

RATE 

NO. 

RATE 

NO. 

RATE 

All ages 

912 

27 

2.96 

517 

15 

2.90 

395 

12 

3.04 

Under 20 years 

9 


- 

8 

- 

- 

1 

- 

- 

20-29 years 

380 

6 

1.58 

245 

4 

1.63 

135 

2 

1.48 

30-39 years 

434 

17 

3.92 

206 

8 

3.88 

228 

9 

3.95 

40 years and over 

39 

3 

7.69 

27 

2 

7.41 

12 

1 

- 

Not specified 

50 

1 

2.00 

31 

1 

3.23 

19 

”” 

8.33 
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Table VI shows the maternal and infant mortality rate according to the period 
of gestation. 


Table W. Period of Gestation 



ALL 

cases 

28-38 

WEEKS 

38-40 

WEEKS 

OVER 40 
WEEKS 

No. of cases 

912 

168 

693 

51 

Maternal deaths 

27 

2 

20 

0 

Bate 

2.96 

1.19 

2.89 

9.80 

Infant deaths 

31 

21 

9 

1 

Bate 

3.40 

12.50 

1.30 

1.90 

Stillbirths 

30 

11 

15 

4 

Bate 

3.29 

0.55 

2.16 

7.84 

Total fetal mortality 

61 

32 

* 24 

5 

Bate 

6.69 

19.05 

3.46 

9.80 


Between twenty-eight and thirty-eight weeks of gestation the maternal deatii rate 
was low but the fetal mortality was 3 or 4 times tlie general average. In gestation 
beyond fortj' weeks, there was a high maternal death rate, nearly 4 times the average 
for the total group and the fetal death rate was about twice the general average. 

Table VII summarizes the maternal deaths with reference to the time of rupture 
of the membranes. 


Table VII. Condition of Membranes 



NO. OF 

ilATERNAL DEATHS 


CASES 

NO. 

RATE 

All cases 

912 

27 

2.96 

ilembranes intact 

022 

15 

2.41 

Membranes ruptured 

290 

12 

4.14 

Less than 12 hours 

110 

5 

4.31 

12-24 hours 

54 


- 

24 hours and over 

73 

7 

9.59 

Time not recorded 

47 

- 

- 

Premature rupture 

37 

3 

8.11 


In the large group of women with intact membranes at the time of ce.sarean 
section, the maternal death rate was below the average while the maternal death rate 
in those in whom the membranes were ruptured at the time of operation, the general 
maternal mortality was nearly double. Wlicn membranes had been ruptured foi 
over twenty-four hours at tlie time of cesarean section, the maternal mortality rate 
was tripled. An interesting finding is the absence of any maternal deaths in a group 
of 54 women with ruptured membranes of between twelve and twenty-four hours. 
This may be due to the fact that these are uneom 2 Jlicated cases in which a careful .1 
supervised trial labor was attempted. 

Table ^ III reviews the maternal death rate in relation to the dilatation of the 
cervix. 


'1’ABLI; VIII. CO.NDITION OF CERVIX 


' 



1 JIATER.VAL DEATHS 


NO. OF CASES 

NO. 


All case.s | 

912 

27 


Undilated 

543 

12 


Dilated 

305 

14 


I>;ss than 5 cm. 

215 

8 

.3.72 

5-9 cm. 

307 

5 

4.67 

9 cm. and over (fullv) 

32 

1 

3.3.'! 

Amount not recorded 

31 


- 

No ceri'ix 

4 

3 

25.00 
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It 'Would, seem that ceiwical dilatation had only moderate effect in increasing the 
death rate, although as full dilatation was approached, the matemal death rate was 
considerably above the average for the total group. 

Table IX summarizes both the maternal and fetal mortality in relation to the dura- 
tion of labor before the cesarean section was done. 

Table IX. Duration of Labor 



NO. OF 

CASES 

ITATERNAL 

DEATHS 

INFANT 

DEATHS 

STILLBIRTHS 

TOTAL petal 
MORTALITY 

NO. 

RATE 

NO. 

RATE 

NO. 

KATE 

NO. 

rate 

All cases 

■nkW 

27 

2.96 

31 


30 

3.29 

61 

6.69 

No labor 


11 

2.41 

25 

5.47 

13 

2.S4 

38 

8.31 

xVfter period of labor 


10 

3.52 

6 

1.32 

17 

3.74 

23 

5.05 

Less than 6 hours 

56 

4 

7.14 

3 

5.36 

2 

3.57 

5 

8.93 

G-24 hours (inch) 

242 

4 

1.65 

2 

0.S3 

10 

4.13 

12 

4.96 

Over 24 hours 

140 

S 

5.71 

- 

- 

5 

3.57 

0 

3.57 

Time not recorded 

17 

- 

- 

1 

5.SS 

- 


1 

5.88 


In general the death rate is higher in those women having cesarean section after 
a period of labor as compared to the group who were cesareanized prior to the onset 
of labor. Tlie fact that many of our more serious ante-partum complications such 
as placenta previa, toxemia, tuberculosis, and the more severe grades of cardiac 
disease were sectioned before labor, brings the death rate in total group of elective 
section to about the average figure. If these severe ante-partum complications 
are left out, the elective section group shows a verj' low death rate of approximately 
1 per cent. In this series it would be possible to pick up several groups of 75 to 100 
or more consecutive elective cesarean sections done in otherwise healthy women, 
without any maternal deaths. The low maternal mortality in the group of women 
having cesarean section after from six to twenty-four hours of labor, is again per- 
haps best explained on the grounds that these were otherwise healthy women in 
whom a carefully supeiu-ised trial labor was allowed. In the group of women who 
had twenty-four hours or more of labor, there was a rapid rise in maternal mortality. 

Table X is a summary of the type of anesthesia used for cesarean section. 

Table X. Type of Anesthesia Used 



NO. OP CASES 

1 MATERNAL DEATHS 


NO. 

RATE 

Total 


27 

2.96 

Inhalants 


23 

2.76 

Gas, oxygen, ether 


23 

2.93 

Ether 


- 

- 

Gas, oxygen 


i 

- 

Ethylene 


- 

- 

Ether, chloroform 

1 

- 

- 

Chloroform 

1 

- 

- 

Chloroform and gas, oxy- 

1 

- 

- 

gen, ether ' 

Spinal 

72 

4 

5.56 

Alone 

56 

3 

5.36 

With inhalants 

16 

1 

6.25 

Local 

3 

- 

- 

Alone 

1 

- 


With inhalants 

2 

- 

- 

Avertin 

4 


- 

Alone 

2 


- 

With inhalants 

2 

- 

- 


Practically all cesarean sections were done under inhalation anesthesia, usually gas, 
oxygen, and ether combination. Spinal anesthesia had the highest maternal mortality 
rate, though none were directly due to the anesthesia itself. Spinal anesthesia was 
used more frequently in the severely toxic cases or in mothers with Imown pulmonary 
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disease. The pulmonary complications in women having spinal anesthesia were com- 
parable to those receiving inhalation anesthesia. 

Table XI indicates the marked preference of the low flap cesarean especially 
in the ward service. 


Table XI. "Ward and Private Cases by Type of Cesarean >Section 



TOTAL 

1 WARD 

ERWATE 


CASES 

NO. 1 

PER CENT 

NO. 

PER CENT 

Total cesarean sections 

912 

338 

37.1 

574 

G2.9 

Low flap 

620 

2.53 

40.8 

3G7 

59.2 

Transverse incision 

534 


41.2 

314 

58.8 

Vertical incision 

75 

28 

37.3 

47 

G2.7 

Incision not specified 

11 

0 

45.5 

G 

54.5 

Classical 

235 

51 

21.7 

184 

78.3 

Latzko 

34 

23 

G7.G 

11 

32.4 

Porro 

17 

9 

52.9 

8 

47.1 

Peritoneal exclusion 

6 

2 

.33.3 

4 

GG.7 


The transverse incision is highlj’ favored for this operation. It is our belief that the 
bleeding is less with this incision and the danger of bladder or npper uterine .segment 
involvement from extension of the incision avoided. In our series there lias been only 
one bladder injur}' with this operation and this was in a patient on whom a vertical 
incision was made. 

In the Latzko operation, accidental bladder injury occurred four times. In three 
of these tlie bladder was opened and in one the musculature only was damaged 
sufficiently to require repair. All of these patients healed well without complica- 
tion referable to the bladder injury. In one of the Latzko operations, done after a 
prolonged labor, in a woman who had fever and a high BandPs ring, there was an 
accidental injury to the ureter, apparently from disturbance with the blood supply? 
since she developed a ureterocerrical fistula on the .seventh day. This required subse- 
quent operation about ten months later following which there has been no further 
urinary leakage. Tlie uterovesical fold of peritoneum was accidentally opened C times 
in the Latzko operations. iVnd, in 4 other patients tliis fold was deliberately incised 
and closed before opening the uterus, as recommended by Aldridge.i^ In no case 
did this opening result in peritonitis. 

In the Porro operations there was one ureteral injury which was repaired by 
tran.splant of the ureter into the bladder with complete recovery and good kidney 
function. 

In the total group of 912 cesarean .sections there were 1G5 incidental operations 
exclusive of the hysterectomies which, of cour.se, were a part of the Porro operations. 
Forty of these patients had myomectomies, 114 liad sterilization either by partial 
excision of the tubes or ligation of tubes. In recent years ligation by the Pomeroj 
method has been favored. One patient Imd an ovarian cyst removed at time of the 
section, and six had unilateral salpingo-oophorcctomy. Only one patient had an asso- 
ciated appendectomy. 

It has been a general policy to do as little operating as possible in association 
with cesarean sections. Bilateral ligation of the tubes seemed to add little to the 
morbidity or mortality. Since only 3 patients in the 1G5 who had additional opera- 
tion with cesarean section died, our mortality rate was not increased. 

One patient died after cesarean section plus myomectomy. 

One patient died after cesarean section plus sterilization. 

One patient died after cesarean section plus sterilization and myomectomy. 

Table XII shows the mortality and morbidity associated with various types of 
ec.-^arean section. 

Low fltip cesarean .section had less than half the mortality of the classical section. 
Latzko section bad a mortality equal only to the average mortality of the whole series. 
The Porro naturally had higher than average mortality rate due to the complicatioii-s 
which indictite this ty[)e of operation, 'J’he peritoneal exclusion oiieration was done 
in a very small series and to my mind the maternal mortality rale shown here is net 
a fair indication of the worth of this ojieration in the presence of indications for it" 
use. 
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Table XII. Mortality axb jMorbipity by Type of Cesareax Sectiox 


! 

1 

NO. OF 

CASES 

1 MATERNAL DEATHS 

1 MATERNAL 

morbidity 

NO. 1 

RATE 


RATE 

All types 

912 

27 

2.96 


30.37 

Low flap 

620 

IS i 

2.10 


27.10 

Classical. 

2,15 


4.26 


34.04 

Latzko 

34 

! 1 

2.94 

19 

00.88 

Porro 

17 

: 1 

5.8S 

S 

47.06 

Peritoneal exclusion 

0 

1 2 

33.3.3 

2 

33.33 


Table XIII. Chief Cav-ses op Post-Partum Morbidity 


CASES 

Post-partum morbidity, all causes 

277* 


Sapremia 

55 


Unexplained temperature rise 

38 


Toxemia 

4 


Eclampsia 

3 


Septicemia 

7 


IMetastatic abscesses 

4 


Parotitis 

0 


Pelvic sepsis, localized 

18 


Urinary infections 

43 


Urinary fistula 

4 


Peritonitis, general 

6 


Paralytic ileus 

7 


Hemorrhage and see. anemia 

34 


Shock, post partum 

4 


Mastitis 

26 


Faulty wound union 

43 


Evisceration 

1 


Vascular disturbances 

38 


Heart conditions 

9 


Eespiratorj' complications 

31 


Other complicating diseases 

8 



®One hundred twenty-one of these cases had ante-partum morbidity also. 


Table XIII tabulates the major causes of post-partum morbidity associated with 
cesarean section. Tlie accepted criteria for morbidity in this series has been a 
temperature of 100.4° F. on any two successive days after tlie first forty-eight hours 
postoperative. Also included in morbidity tables are faulty wound healing, urinary 
complications and various constitutional diseases. It vdll be noted that in the total 
group of 277 postcesarean morbid patients, 121 also had ante-partuni morbidity. 

Table XIV gives a summary of patients dying after cesarean section, showing 
the period of gestation, the incidence of previous cesarean sections, and also the 
ty^pe of examination made prior to a cesarean section. 

Table XH'". Summary op Death Cases 



LOW 

FLAP 

CLASSICAI, 

PERITON'E.VL 

EXCLUSION 

PORRO 

LATZKO 

Vaginal and Fecial Examinations 

No examination 

2 

8 

- 

- 

- 

Eeetal examination only 

1 


- 

- 

- 

Vaginal examination only 

5 

2 

1 

1 

** 

Rectal and vaginal exam. 

5 


1 

- 

1 

Period of Gestation 

30-36 weeks 

1 

1 

- 

- 

- 

38-40 weeks 

7 

9 

2 

1 

1 

Over 40 weeks 

5 

- 

- 

- 

“ 

Previous Cesarean Sections 


1 1 1 

i 4 

1 - 1 

1 - 1 

1 “ - - 
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It will be noted that in 8 patients on whom no vaginal or rectal examination was 
made, there was death following classical cesarean section, while only 2 patients on 
whom no vaginal or rectal examinations Avere made, died subsequent to a low flap 
cesarean section. 

This table also shows the rise in death rate in the post-mature patient. Five 
patients died aaIio had had previous cesarean section, a mortality rate slightly over 
2^/4 per cent or a little less than the general moi’tality rate for the wliole series. It 
would seem that repeated cesarean section is no more dangerous than the primarv' 
cesarean section. 

Table XV .shows a tabulation of patients dying , following cesarean section, 
classified as to the condition of the membranes and the duration of labor. 

TxVble XV. Summary op Death Cases 



LOAA’’ PLAP 

G20 

CLASSICAL 
235 1 

PERITONEAL 

EXCLUSION 

6 

PORRO 

17 

LATZKO 

34 

Condition of Membranes 

ilembranes intact 


9 

2 

- 

- 

Eupt. less than 12 hours 


- 

- 

1 

- 

12-24 hours 


- 

- 

- 

- 

24 hours and over 

1 ^ 1 

1 

- 

- 

1 


Duration of Labor 


No labor 

2 

9 



- 

Less than 12 hours 

2 

1 

1 

1 

- 

12-24 hours 

1 



- 

- 

24 hours and over 

S 

- 

1 

- 

1 


This table shoAvs the superiority of Ioav flap OA’er classical cesarean section even Avitli 
intact membranes. Again it shows the increased number of deaths after tAventy-four 
hours of ruptured membranes. The best results are in the tweh’e- to tAventy-four- 
hour group. This represents the group aaIio AA’cre allowed a reasonable trial labor 
and in whom none of the major ante-partum complications Averc present. Also the 
increase in deaths after tAventy-four hours of labor eA’en though Ioav flap section is 
chosen. 

Table XVI giA-es a summary of the ante-partum complications and the cause.? of 
death in the 27 fatalities folloAving 912 cesarean .sections. 


Table XVI. Sum.mary of Cau.ses op Death 



LOAV 

FLAP 

(G20) 

! 

CLASSICAL 

(235) 

PERITONEAL 

EXCLUSION 

(C) 

PORRO 

(17) 

LATZKO 

(.34) 

Peritonitis 

3 

1 

« 

1 

- 

Septicemia 

1 

O 

2 

- 

- 

Pulnionarv embolism 

*> 



- 

- 

Cerebral embolism 


1 

_ 

- 

- 

^Mesenteric thrombosis 


1 

_ 


- 

Coronarv thrombosis 

_ 




1 

Ikivocardial failure 

O 




- 

Hemorrhage and shock 

1 

3 



- 

Pneumonia 

1 

1 



- 

Collapse of lung 

1 1 


- 

- 

I 


.iiitt -ptirt It m Com pi i ca lion n 


I’lacenta previa 

] 2 

i 


- 

- 

Toxemia 

. 

1 •A 

1 ^ 

1 

1 

- 

Cardiac disease 

1 

1 1 

] 

- 

- 

See. anemia 

i 1 




- 

Tuberculosis 

1 1 

1 1 



- 

Acute yclIoAv atrophy 

1 1 

1 j 

1 

- 

- 
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Thirteen deaths followed the low flap operation done on 620 patients, 10 deaths 
followed the classical operation done on 235 patients. In the 13 deaths following the 
low flap operation, 5 are from causes directly traceable to the operation, the re- 
maining 8 are from complications not directlj' connected with the type of delivery. 
"Wliile in the 10 deaths following the classical cesarean, 8 are from causes directly 
traceable to the operation wliile onlj' two are from complications not directly asso- 
ciated with the type of delivery. The low flap group shows that 10 of the 13 
mothers who died had major ante-partum complications which Avere factors in the 
fatal outcome Avliile in the classical gi'oup only 4 of the 10 mothers Avho died had 
associated severe ante-partum complications. The classical operation in itself would 
seem to be more dangerous than the low flap operation. 

Table XVII shows the maternal mortality rate in the group of 20,127 women 
tabulated by years for both Avard and private patients; in addition, the cesarean 
deaths are likewise tabulated. 


Table XYII. klATERNAL AIort.<ality for CesareiVN Sections and All Deliveries 
Ward and Pan-ATE Cases, bv Years, 1923-1937 



MATERNAL DEATHS 

1 CESAREAN SECTION DEATHS 


TOTAL 1 

■WARD 

1 PRIVATE 

TOTAL 

1 WARD 

1 PRIVATE 


NO. 

RATE 

NO. 

RATE 

NO. 

RATE 

NO. 

RATE 

NO. 

RATE 

NO. 

RATE 

1923 

6 

0.55 

2 

0.36 

4 

0.74 

2 

8.70 

• - 

- 

2 

9.09 

1924 

2 

0.17 

2 

0.37 

- 

- 

- 

- 

- 

- 

- 

- 

1925 

5 

0.39 

3 

0.58 

2 

0.26 

3 

7.89 

1 

11.11 

2 

6.90 

1926 

7 

0.53 

3 

0.57 

4 

0.50 

2 

6.25 

1 

9.09 

1 

4.76 

1927 

9 

0.66 

4 

0.75 

5 ! 

0.60 

i 

6.45 

- 

- 

2 

8.00 

1928 

10 

0.76 

4 

0.75 

6 

0.77 

2 

7.41 

1 

14.29 

1 

5.00 

1929 

13 

0.92 

5 

0.91 

8 

0.93 

3 

6.12 

1 

6.67 

2 

5.88 

1930 

8 

0.58 

5 

0.85 

3 

0.38 

1 

2.17 

1 

4.17 

- 

* 

1931 

6 

0.45 

4 

0.64 

2 

0.28 

1 

1.56 

1 

4.17 

- 

- 

1932 

7 

0.49 

3 

0.40 

4 

0.59 

3 

3.75 

1 

2.86 

2 

4.44 

1933 

5 

0.38 

3 

0.40 

2 

0.36 

- 

- 

- 

- 

- 

- 

1934 

3 

0.22 

2 

0.26 

i 

0.18 

2 

2.27 

2 

5.88 

- 


1935 

5 

0.35 

3 

0.35 

2 

0.34 

3 

2.80 

2 

4.55 

1 

1.35 

1936 1 

6 

0.43 

3 

0.37 

3 

0.50 

2 

1.67 

1 

2.17 

1 

1.59 

1937 

2 

0.13 

- 

- 

2 

0.29 

1 

1.01 

- 

- 

1 

1.47 

15 years 

94 

0.47 

46 

0.47 

48 

0.46 

27 

2.96 

12 

3.55 

15 

2.61 


Deaths following cesarean section totaled slightly more than one-quarter of all deaths 
in the series. HoAvever, in two years 1924 and 1933 Avith tAvo deaths and 5 deaths, 
respectivelj^, none were due to cesarean section. Vfliile in 1927, 1928, 1929, 1930, Avith 
a total of 40 deaths, cesarean section was responsible for only 8 deaths; 1929 with 
the highest maternal mortality of the fifteen years and showing an incidence of 
cesarean section of 1:29 deliveries, yet only 3 of the 13 deatlis folloAA-ed cesarean 
section. In 1933 AA’ith a cesarean incidence of 1:15 deliveries there were no cesarean 
deaths although there were 5 maternal deaths folloAving vaginal delivery. In general 
as the incidence of cesarean section increased there has been no corresponding in- 
crease in the maternal death rate. This can be proved by a comparison with the 
incidence in Table I. In fact the tendency has been to a lower general maternal 
mortality as the incidence of cesarean increased. Tiiis, I believe, is due to tlie per- 
formance of cesarean sections earlier in labor AA-ith the avoidance of prolonged labor 
and maternal exhaustion, in the presence of ruptured membranes or other complicat- 
ing factors. 

Fewer women are being alloAA-ed to become exliausted before delivery is made. 
Another important factor is the more frequent use of blood transfusion and other 
supportive measures. Blood donors are readily* aA-ailable and in a majority of cases 
a suitable donor is present in the hospital at the time of the cesarean section. If the 
hemoglobin and red blood cell counts are low a preoperative transfusion is given. 
Also patients are noAV treated for shock and restored to a reasonably fair condition 
before cesarean section is done. This is noticeably true in the treatment of placenta 
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previa and the severe degrees of premature separation of placenta with an improved 
maternal mortality whatever the type of delivery. 

The total maternal mortality rate in 1937 is most gratifying. There were no 
deaths of ward patients in 825 deliveries with 31 cesarean sections. 

A comment on the 27 deaths from all causes occurring in 912 cesarean sections 
may be ventured in no spirit of criticism but in an honest effort to evaluate the re- 
sults in this long study. Some of the cases are ra}' own. In the 10 deaths following 
classical cesarean section in 2.35 operations, there are G on which no comment is in- 
dicated, if one chooses to emploj' the classical operation for the elective cesarean 
section. In 4 of these cases I wish to make certain observations. 

1. A patient in the private group on whom classical section was elected after 
eleven days of ruptured membranes, died of septicemia and peritonitis on the sixth 
day postoperative, with positive staphylococcus blood culture. This patient might 
have been safer with an earlier operation or possibly an extraperitoneal operation. 

2. A patient in the private group who was treated for three and one-half weeks 
in the hospital with a blood pressure ranging from 190/100 to 210/3.30 and 
albuminuria from 1 to G gm. per liter. There was no improvement during this time. 
A classical section was done at thirty weeks because of a desire for sterilization. 
There was considerable bleeding and shock though no blood transfusion was given 
until .shortly before death, twentj'-four hours postoperative. Possiblj' an earlier in- 
duction of labor when tlie patient failed to respond to the toxemia treatment might 
have given a more favorable result. 

3. A patient in the private group who had profuse bleeding at the time of the 
classical section, had uterine tamponade at time of operation. No transfusion until 
four hours later and the bleeding not controlled. In thi,s ca.sc an earlier transfusion 
followed by repacking or possible hysterectomy might have been considered a 
bettor choice of procedure. 

4. A private patient on whom an elective classical section was done. This patient 
had no blood count before operation and none until the fifth day po.stoperative when 
a marked anemia of 4.5 per cent with 2,500,000 red blood cell count was found. 
Then a 500 c.c. blood transfusion was given. No further blood count recorded and 
no further transfusion. This patient died on the tenth day of sepsis and^ abscess 
of parotid gland. Possibly earlier and more wgorous attention to the anemia might 
have prevented the lowered resistance and septic condition. 

In the 13 deaths following G20 low flaji cesarean operation!-:, there are 4 on whic i 
no comment is indicated. Comments are made on 9 as follows: 

]. A 39-year-oId priniipara, in the private group, with a rnyocarclial weaknc.=s 
from fatty degeneration, wlio Jiad sixty hours labor with cervical dystocia and 
di.'iproportion. This woman died of cardiac and respiratory failure on the operating 
table. An earlier cesarean section before the exhaustion of labor would seem to be 
indicated. 

2. A ward patient 33 years of age, multipara of 48 weeks' gestation with trans^ 
ver.-^c position. Admitted and examined in the early stages of labor because o 
moderate vaginal bleeding. Examination by an intern stirred up an uncontrollable 
vaginal Iiemorrhage. An obstetrician was called who packed the vagina after a blood 
loss of approximately 2,500 c.c. Gum glucose was given immediately and a loiv 
flaji section was done. Eleven-pound baby in good condition. Patient received a 
blood transfusion during the operation. Patient died one hour later of hemorrhage 
and shock. Better results iniglif have been expected if this patient had been susjieetc 
of a possible placenta previa when she went to forty-eight wee.ks’ gestation vilIi n 
transverse presentation. Our rule now is no examination of bleeding patients unti 
a donor is ready and then examination only by a member of the attending ' 
with everything in rcadinc.'-s for operation if indicated. No patient is subjcctcf 
to cesarean section until .‘■he has reacted from her .‘•hock through the use of bloor 
transfusions and such other method.^ as arc indicated. 

3. Ward patient, para v, forty-two weeks' gestation, lliirty-cight-liour trial hi >uf 
with marked disproportion. Two prcvioii.s stillbirths. This patient died of peritoni 
on her third day. This trial labor v.-as too long for safety even with lou n.ip 
operation. In view of the liistory of stillbirttis, etc., an elective cesarean foctien 
might better have been chosen. 
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4. Private patient at forty-one weeks’ gestation. A medical induction of labor 
following extensive myomectomies. Sixty-four hours trial labor and temperature of 
101° P. followed by low flap cesarean section. Peritonitis and death on fifth day 
postoperative. The advisability of an induction and prolonged trial labor in a woman 
■svith extensive myomectomy wounds, is questionable. No transperitoneal operation 
is safe after sixty-four hours of labor and in the presence of fever. 

5. A ward patient with myocardial disease and a placenta previa. Died six hours 
postoperative of hemorrhage and shock. Transfusion was not given until more than 
four hours postoperative. This again demonstrates the advisability of having a donor 
in attendance at time of operation in all placenta previa cases. 

6. A ward patient. Tliis patient had had a previous cesarean section. Her preg- 
nancy was unsuperrdsed. She first presented herself after twentj’-four hours of labor 
plus ruptured membranes. She died on the eleventh day postoperative of peritonitis. 
She had marked secondary anemia when admitted and received one blood transfusion 
before operation and three after operation. This death may be charged to the 
neglect of the patient herself since she delayed placing herself under medical care. 

7. A private patient. Treated during pregnancy for mitral stenosis and an 
elective section was planned. The patient delayed entering the hospital until she 
had been in labor for ten hours when she had beginning decompensation. She 
died one hour postcesarean. Again, this may be charged to the patient’s negligence, 
since she had been warned of the dangers and plans had been made for elective 
section before or at the onset of labor. 

8. A ward patient, forty-eight hours in labor with ruptured membranes. Cervical 
dystocia with head above brim in E.O.P. position. Died on the third day postopera- 
tive of peritonitis. The selection of an extraperitoneal section might have been a 
better choice. 

9. A private patient, 35 years old, primipara, at thirty-eight weeks’ gestation. 
Toxemia of pregnancy with early yellow atrophy of liver. Elective low flap section. 
Patient had central placenta prema not previously suspected. Died six hours post- 
operative of shock and a moderate retroplacental hemorrhage of 300 c.c., behind the 
flaps of the operation. Transfusion was of no avail. Autopsy showed fairly ad- 
vanced yellow atrophy of liver. With the known tendency to oozing and bleeding 
in cases of yellow atrophy of the liver it might be well to give a preoperative blood 
transfusion even though there was no anemia. 

The greatest problem of obstetrics is in the management of the borderline indica- 
tions for cesarean section. With intact membranes and an otherwise relatively normal 
woman, a trial or even real test of labor is comparatively safe. With ruptured mem- 
branes, slovr cervical dilatation or rigid cervix and maladaptation of the head, the 
finest of obstetric judgment is needed. There is great danger in delaying the 
operation in these borderline eases until the mother is exhausted and an easy prey to 
infection and complications, and the baby likely to succumb, whatever the tj-pe of 
delivery. 

To conclude this laborious study and presentation, I can find no fairer 
expression of iny o'sto views on the use and abuse of cesarean section than 
those of Mellor“; “Unquestionably too many cesareans are performed 
where the method of delivery should have been otherwise especially wlren 
the operation is done under adverse conditions and by relatively un- 
trained obstetric surgeons. Poor results in obstetrics are caused most 
often by the abuse rather than the proper use of obstetric surgery. 
Watchful waiting is an essential virtue in obstetric management, but 
look out for criminal procrastination just around the corner.” 

Since this studv includes holh private and ward patients. I hereby acknowledge, 
with thanks, tlie ‘ courtesy of the many obstetidcians involved, and of the Chief 
Surgeon of the hospital, for permission to use this material. 

REFERENCES 

(1) Aldridge, Albert E.: Aw. J. Oust. & Gyxec. 30; 554, 1935. (2) Fraser, 

John F.: Surg. Gynec. Obst. 66: No. 2A, 1938. (3) Greenhill, J. F.: Aw. J. 



446 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Obst. & Gynec. 19: 613, 1930. (4) Slceel, A. J., and Jordan, F. F.: Ibid. 23: 172, 

1932. (5) Monlumpt, Gerhard: Zentralbl. f. GjTiak. 56: 2416, 3932. (6) Johnson, 

B. A., and Smith, Fred B.: South. M. J. 24: 724, 1931. (7) Palmer, George A.: 

Asr. J. Obst. & Gynec. 28: 557, 1934. (8) Mosher, George C.: Surg. Gynec. Obst. 

45: 655, 1927. (9) Maxwell, Alice F.: West. J. Surg. 42: 14, 1934. (10) Merger- 

son, Beginald D.: 'New England J. Med. 200: 1141, 1929. (11) Eawlces, E. M.: 

Am. j. Obst. & Gynec. 18: 393, 1929. (12) Irving, Fred C.: J. Connecticut M. Soc. 
1: 483, 3937. (13) Aldridge, Albert E.: Am. J. Obst. Sc Gynec. 33: 788, 1937. 
(14) Mellor, Lester B.: State J. New York, p. 1763, 1938. 

DISCUSSION 

DE. ALBERT H. ALDRIDGE. — Success in the handling of obstetric paticnls 
should not be judged entirely by the mortality rate Avhich accompanies a method of 
delivery. It should also include an estimation of results in patients that survive. 

In recent years, good results with low flap cesarean section have encouraged mem- 
bers of the Woman ’s Hospital staff to adopt this method of delivery for an increasing 
number of patients who have cardiac disease, the toxemias of pregnancy, tuber- 
culosis, placenta previa and cervical dj'stocia. Cesarean section has also been chosen 
for the deliverj’ of certain cases in wliich the outlook for babies delivered by vagina 
was definitely problematical. These cases included those with breech presentation 
in primiparas, especially when the babies were unusually large or the pelves border- 
line in size; those showing fetal distress during the first stage of labor, and those 
with evident fetomaternal disproportion and especiallj’ those with histories of pre- 
vious complicated deliveries or unsuccessful pregnancies. The results of suprapubic 
delivery in all these tj'pes of cases as compared to delivery by the vaginal route 
has convinced us that cesarean section is occa.sionally justifiable in the interest of 
the baby as well as of the mother, if cases are carefully selected. 

In some of these cases the benefits and .safety of cesarean section depend upon 
application of the method either as an elective procedure or early in labor. This 
undoubtedly has resulted in the delivery of some cases in the series by cesarean 
section which might have been safely delivered by vagina. 

Material for this study was collected over a period of years during wliich much 
experience has been acquired to guide obstetricians in the selection of patients to 
be delivered by cesarean section; methods for the routine preparation of patients 
for operation have improved and the technique of cesarean section has been perfected. 
Unsatisfactory results in tlie series serve to emphasize tlie importance of carefu 
selection of patients to be delivered by cesarean section and the necessity of meticu- 
lous preparation of patients for operation. 

DR. BEN.JAiIIN P. WATSON. — I was c.speciall}’’ interested in comparing tlm 
results at the Woman’s Hospital with our experience at Sloane Hospital, which is 
very much the same, namely about 3 to 4 per cent cesarean sections in the war 
cases. 

I entirely agree with all that Dr. Aldridge lias said and what Dr. Barrett has 
said in regard to the jirevention of mortality in these cases. We are very likely t® 
believe that cesarean section must be ru-^hed, and as a result we do not take enoiigi 
time and enough trouble in the preparation of our patients jirior to operation. 

DR. ALFRED C. BECK. — The general idea tluit most of us hold is that the 
mortality from cesarean section ought not to be oi’cr 1 per cent, if the right opera 
tion is done on tlie right patient at tlie right time. We pay too much attention to 
indications and loo little attention to contraindications. If we look over the Jai 
results in the M Oman’s Hospital scric.«, few as they were, we .shall find that cesarian 
section was definitely contraindicated in certain of them, in that the operation 
was done after the time when cesarean section no longer should have been done. 

DR. WILLIAM E. .STUDDIFORD.— In looking up the incidence of section.- on 
the BellcMre sc'rvice I found it amounted to a little over 2 per cent. I do not ton ' 
we hax-e had any marked fetal mortality as a result of this tiecausc our mortaliU •' 
term infant.- year after year has run about 3 per cent. Our total maternal rnorla ' .' 
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has varied between 0.3 and 0.4 per cent. I do not believe this would have been in- 
fluenced much by increasing the number of cesarean sections. 

In the past five year.s we iiave done about 215 sections at Bellevue Hospital, 
including a considerable number of hysterotomies on toxic patients in whom no im- 
provement had been seen after conservative treatment. The mortality in this group 
amounted to 3.2 per cent. 

One of the striking things in Dr. Barrett’s presentation was the very high per- 
centage of cesarean sections for cervical dystocia. I believe there were 225 of them. 
That amounts to about one-fourtli of the indications for cesarean section. 

DE. BAEEETT (closing). — To Dr. Beck I would say that I believe our incidence 
was high and that our mortality was too high. If you follow the table, you will 
find our mortalitj' rate has come down very materially in the last five years. If 
wo could take that selective group which we consider done at the right time, we 
would have only 1 per cent. It is when we misjudge the case that we get into 
trouble. 

Dr. Studdiford mentioned the high incidence of cervical dystocia. I expected that 
comment. Cervical dystocia was, however, not the only reason for doing cesarean 
section in these cases. There are many patients who have di.sproportion and 
progress very slowly in labor because of malposition or high occipitoposterior 
position, who do not engage well and who after a long period of labor have an 
undilated cervix. These we have come to regard, both in the ward and in the 
private group, as cervical dystocia. 


RETRODISPLACEIMENTS OP THE POST-PARTUM UTERUS 

Sanford II. Moses, iM.D., Boston, ]\Iass. 

T he use of the knee-chest position for the prevention of retrodis- 
plaeement of the post-partum uterus is advocated almost all 
writers on the subject. It had always appealed to me as a very ra- 
tional and valuable procedure. In 1932, however, Schauffler^ reported 
a series of eases in which it seemed to have had a deleterious effect. 
Forty-seven and two-tenths per cent of patients who had done the 
knee-chest exercises had retrodisplacement of the uterus when exam- 
ined six weeks post partum while only 34.5 per cent of those who 
had not done the exercises had retrodisplaced uteri. More recently 
Bichner^ found 22.7 per cent of retrodisplacements among patients 
who had done knee-eliest exercises as contrasted Avith 27.7 per cent 
retrodisplacements among those Avho had not done the exercise. 

A favorable opportunity to investigate the problem was provided 
at the Florence Crittenton Maternity Home, through the kindness of 
Dr. Thomas R. Goethals and the members of the staff of the hospital. 
The girls at the hospital i-emain there for at least six Aveeks after 
delteery. As they do their knee-chest exercises under supervision one 
may be sure the exercises Avere actually done and done correctly. 
(One of my patients once told me that I must have a beautiful faith 
in human nature if I thought that anyone actually did the exercises 
after she Avent home.) The statistics herein presented refer to a group 
of 210 girls Avho actually did the knee-chest exercises under super- 
vision from ten days after delivery until their discharge examination 
six Aveeks post partum. A control series of 210 Crittenton patients 
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who did not do the knee-ehest exercises were likewise examined six 
weeks post partiiin. The results are shown as follows : 

Table I. Patients With Knee-Chest Position 
210 Cases Examined Six Weeks Post Partum for Kelrodisplacements 


*Includes 5 anteflexed, 5 good and 2 fair. 

Table II, Patients Without Knee-Chest Position 
210 Cases Examined Six Weeks Post Partum for Eetrodisplacements 

KETItOniSPLACEMENTS 

1st DEG. 2nd deg. 3rd DEO. TOTAL 

12 28 34 74 

5.7 1^^^ lej 35.2 

The total number of retrodisi>laeements was exactly the same in 
both series. No significant variation appears in the degree of retro- 
displacement. This seems to demonstrate that the knee-chest position 
is completely ineffectual in the prevention of retrodisplacement of the 
post-partum uterus. 

I was unable to learn from wliat source the use of Imee-chest posi- 
tion originally came. I suspect that it is one of those ideas handed 
down from generation to generation without ever being subjected to 
statistical stud 3 ^ It was used by Camper in tlie middle of the seven- 
teenth century and by Deventer in 1701. Von Ritgen in 1820 also 
used it. The literature of sixty to seventj’’ jmars ago is filled vith 
debates on the mechanism b,y which it functions, the influence of air 
entering the vagina being stressed in several lengthj'^ and highly tech- 
nical papers. The knee-chest, knee-elboiv and otlier variations of the 
posture are described. Apparentl.y before the dajLS of aseptic surgery, 
the knee-cliest position was widel.v used in all types of retrodisplace- 
ments. I was unable to discover who first popularized its use in the 
puerperal state. That it is widelj" used for the prevention of post- 
partum retrodisplaeements will, I think, be admitted by all, but statis- 
tical vindication of the practice seems to be entirely lacking. 

A further check was provided b.y the studj^ of 200 ])rivate cases. 
These patients were all instructed to assume the knee-chest position 
for ten minutes twice a da\'. The exercises were started ten daj-s post 
partum. At the discharge examination from the ho.spital (nsuall,' 

Table ITT. Two Hundred Private Patie.nt.s Six Weeks Post Partum 

ANTERIOR 

No. of ca5-o.« 140 

Per rent 70 


Ri:TI:OI)I.SI’LAGr,.ME.N'TS 

1st deg. 2nd deg. 3ri) deGj 

~~14 f 4 ;!'2 

7 7 1C 


ANTERIOR 

No. of cases 130 

Per cent G4.7 


ANTERIOR 

No. of cases 136* 

Per cent 04.7 


1.ST DEG. 2nd deg. 3RD DEG. 


KETRODISPLAGEMENTS 

UNGLASSI- 

DEG. 3rd DEG. 
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foui'teeu days post partimi) any retrodispla cements were eoi'rected 
but no other treatment was given before the six weeks ^ examination. 

There are 5 per cent less retroversions in this group than in the 
Crittenton series. The slightly better showing may not be at all sig- 
nificant. If the knee-chest position were effective, the series of Crit- 
tenton patients who did the exercises under supervision should show 
better results than these patients, many of whom were admittedly lax 
in their performance of the exercise at home. If any difference is 
shown it is probably due to the correction of retrodisplacements at 
the discharge examination fouideen days post partum and not to any 
difference in the method of using the knee-chest position. 

An effort was made to determine the influence of parity on post- 
partum retrodisplacements. As all of the Crittenton patients were 
primiparas, 100 multiparas and 100 primiparas were elmsen from my 
own cases. The re.sults of their examination at six weeks and six 
months is tabulated below. 


Table 


ANTERIOR 


1st beg. 


RETKODISPLACEJIENTS 
2nd deg. 3rd deg. all ret. 


One Hvndred Private Primiparas 


6 Weeks 

72 

8 

7 

13 

28% 

6 Months 

87 

3 

2 

8 

13% 


One Hundred Private Multiparas 


6 Weeks 

C8 

6 

7 

19 

32% 

6 Months 

86 

5 

2 

7 

14% 


Although no really significant difference appears, it Avould seem 
that multiparas are slightly more susceptible to post-partum retro- 
displacement. One may .surmise that this is due to the greater degree 
of relaxation found in multiparas. It is really surprising that a 
greater difference was not found. 

It will be noticed that the six months^ examination shows over a 50 
per cent reduction in the number of retrodisplacements. This was 
obtained by the use of repeated replacements, pessaries and the knee- 
chest position. Contrary to the findings of Findlay® avIio reported 
that pessaries cured 75 per cent of retrodisplacements in primiparas 
and onlj^ 38 per cent in multiparas, the multiparas in this series seem 
equally amenable to treatment. All of the retrodisplacements at this 
time were apparently symptomless and were not treated further. 
Grouping the primiparas and multiparas, the following figures are 
obtained, showing the results at the end of six months. 


Table V. Two Hundred Private Patients Six Months Post Partum 




anterior 

1st deg. 

retrodisplacements 

2nd deg. 3rd deg. total retro. 

No. 

of cases 

173 

8 

4 15 37 

Per 

cent 

86.5 

4 

2 7.5 13.5 
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This figure is well below the incidence to be expected in nulliparoiis 
women for both Polak** and Stacy, = independently and in large series 
of cases, have found that retrodisplacements occur in about 20 pei 
cent of nulliparas. It is interesting to compare these figures with 
others gleaned from the literature. 


Table VI. Incidence of Retrodisplacements 


AUTHOR 

TIME POST PARTUM 

NO. CASES 

UNTREATED 

TREATED 

Becko 

Becko 


GO 

37 

45.0% 

13.5%* 

Danforth and Galloivay^ 8 Avk. 

1,000 

27.7% 

14.4% f 

Eichners 

G AA'k. 

191 

22.7% t 

Eichners 

G Avk. 

211 


Findlays 


1G5 

2G.C% 

8.0% t 

Keyo 

13 AA'k. 

100 

33.0% 

Litzenbergio 

G Avk. 


25.0% 

2.5%t 

LaticIii 1 

1 yr. 

1,230 

41.4% 


!^fillerl2 

G Avk. 

1,000 

22.0% 


Moses 

G wk. 

210 

35.2% 

35.2%t 

Moses 

G wk. 

210 


Moses 

G wk. 

200 


30.0%f 

Aloses 

G mo. 

200 


13..5%i 

Polaki3 




3.5.0% 

3.0%§ 

Schauflleri 

G AA'k. 

84 

34.5% 

47.2% t 

Schauffleri 

G AA'k. 

84 



‘Treated by monkey walk, and exercises on all fours. 
tTreated by replacement and pes.sary. 

JTreated by knee-chest position. 

§Treatod by mule kick. 


Although at first siglit there may seem to be considerable variation 
in these series, by taking averages we can arrive at some reliable an 
confirmatory figures. There is a total of 3,040 untreated cases an 
the percentage of retrodisplacements figures out as 32.8 per cent. 
Tavo percentages are reported without giAung the number of cases 
involved and these average 30 per cent. 

The treated cases arrange themselves in three groups. Tavo authois 
speak of 3 per cent and 2.5 per cent retrodisplacements. 


Dr. Polfik’s figure.s arc taken from a discu-ssion and Dr. Litzcnberg’.s are oi am ^ 
from his .statement that 25 per cent of po.st-partum patients haA-e retroA'Cisions an^^ 
that 90 per cent of the.«e may he corrected. Neither statement is supported p 
curate figures and perliaps neither aa’us intended to he taken as more tlian an e.s 
Beck found 13.5 per cent retrodisplacements in his patients folloAving monkey 
exercises and in two scries replacement and pessary treatment left about 14 por 
of rctrodi.«j)lncements. In the remainder, the knee-chest position used in a tola ^o^ 
70o cases gaA-e a .■;2.2 per cent incidence of retrodisplacements, about the 
incidence of retroversions in untreated cases. Comparison Avith the results of o 
forms of treatment ser\'es to re-ernphasize the futility of the knee-chest exercise.'-. 


From lhc.se figures, hoAvcA’er, some A'cry iuterestiug eonclusion.s in<t} 
he draAvii. The average percentage of retroA'crsioiis lound 
parlum in the ah.sence of Irealment is 32 ])er cent, avcII aboA'C the - 
])er eeni incidence in nulliparous AA'omen. Hence pregnane}' re.sti - 
in a definite increase in the incidence of retrodisplacements of 
uterus. The number of retrodi.splacemcnts persisting after trealmcii ; 
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liowever, is from 3 to 14 per cent, clefinitelj' lo'wer tliau the percentage 
of congenital retrodisplacements. Repeated replacement, pessaries, 
and perhaps exercise on all fours will afford the effective methods of 
treatment. The facts seem to demonstrate that the uterus is in a 
rather plastic state as involution progi-esses and that, by and large, it 
tends to remain in the position in Avliich it is held while it is shrinking. 
Therefore unless adiiesions are present, even congenital retrodisplaee- 
ments may be corrected during the process of involution. While maiiy 
retrodisplacements are symptomless, unless the cure is so difficult as to 
be worse than the disease, it is wortli while to seize the opportunity of 
restoring the uterus to its normal position. 

CONCLUSIONS 

1. The knee-chest position is of no value in the iireventiou of post- 
partum retrodisplacements of the uterus. 

2. Multiparas are little if anj’- more prone to retrodisplacements of 
the post-partum uterus than pi-imiparas. 

3. Unless treatment is given, pregnancy increases the percentage of 
retrodisplacements found. 

4. The plasticity of the pelvic organs, while the uterus is shrinking 
down after pregnancy, affords an opportunity for correcting retro- 
displacements of the uterus including tho.se of congenital origin. 
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Eepetti, Mario: Stimuli Which Influence the Secretory Activity of the Mammary 

Glands, Folia Gj-naec.-deinograph. 33: 503, 1936. 

Folliculin determines the proliferation of epithelial glandular tissue but not 
the amount of milk secreted. If administered in large doses in the puerperium it 
Inhibits milk secretion. 

Corpus luteum and suprarenal cortex hormone do not have a direct or appreciable 
influence upon the mammary gland. 

The thyroid gland although not of great importance is not entirely excluded from 
the mechanism of lactation. It works indirectly through the hypophysis. 

Decidual extract definitely influences the secretory process of the mammary gland, 
but its action is only partial and probably reflexly acts on the hypophysis, because 
the mammary secretion is established when the decidua is e.xpelled. 

The anterior In-pophysis determines proliferation and secretion of the mammary 
gland; it contains" the hormone of lactation, prolactin. The test of Riddle is specific 
for the hormones of lactation. 


Mario A. Castallo 



THE RETAINED CERVICAL STTOIP^' 

With Special Reference to Nonmalignant Changes 
Erle Henriksen, M.D., Los Angeles, Calif. 

(From ihc Gynecological and Ohstetrical Department of the University of Sovthern 

California ) 

T he mau}^ discussions and the innumerable articles pertaining to 
the cervical stump revolve chieflj'' about the possibility of malig- 
nancy and about the value of total versus the subtotal hysterectomy, 
little attention being paid to the fate of the cerAueal stump that does 
not develop caremoma. Gynecologists are prone to spend much time 
treating the many abnormalities of the cervix before the removal of 
the corpus, but to lose interest Avlien only the stump remains, unless 
of course, evidence of malignant changes can be demonstrated. My 
attention was first drawn to the so-called normal cervical stump when 
a difference in the iodine absorption (Schiller’s test) was noted before 
and following the removal of the corpus. Biopsy studies are naturally 
of little value in such eases because of the concomitant trauma to the 
neighboring tissue. It was possible to demonstrate a‘ noticeable dif- 
ference in the consistency of the vaginal portion of the cervix before 
and following the subtotal hy.stereetom 3 L The alteration in the vas- 
cularity of the retained cervices, together with the loss of the changes 
in diameter of the cervical canal which normally accompany menstrua- 
tion, tend to stricture formation, Avith subsequent cervical pyometria. 
These strictures and abscesses are often overlooked in routine exami- 
nation, especiall}’’ Avhen the portio Amginalis presents a grossly normal 
smooth surface and a small external os. Not infrequently it is tins 
type of cervix that constitutes the causatiA^e source of backaches, 
urinary symptoms and a persistent leucorrheal discharge. Simple 
dilatation of the cervical canal usually results in quick relief. 

During a recent clinical and pathologic survey of carcinoma of Ihe 
cerA'ix, occurring in the Gynecological SerA’ice of the Johns Ilopknis 
Hospital between (he years 189-3 and 193-5, I aatis impre.ssed Avith the 
relath'e paucitj^ of true stump carcinoma folloAving subtotal hy-steree- 
tomy. In this period of forty-tAvo years, 4,300 uteri Averc remoyee 
subtotally because of myomas and 2,250 for other causes of a benign 
nature. In this series of 6,550 stumps, Ave liaA’C records of 157 patients 
returning because of complaints relatiA’c to the stump. Of (he la< 
patients, (Aventy-six Avere found to liaAT primary carcinoma ol 
stump. This figure Avould be nearly tripled if avc included those cases 
in Avhich cancer Avas foniifl either at the time of hysterectomy or Acithm 
the period of one year folloAving the surgery. 

•Prftpf;ntf‘'l .'it .n iiK'Utit: of tlio Sf-otlon of Gynocolog^y .'iikI Ob-‘^totric.« of tli 
Crtlifornia .‘'^trito Mi'ilicril A.'-.'oclation, May, If).'??. 

Data from tlio GynocoIoKital Dopartmont of tho Jolin.o Ilopkin.'? UnIvorj'Uy. 
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Tliore has bccMi no definite attempt to follow these patients and the 
data for the most ]iart have been taken from the case reports, so that 
onr figures are relative rather than factual. iMany of the statistical 
reports giving the incidence of slump cancer have been obtained by 



Pig. 1. — a. Cervical stump eight years after subtotal hysterectomy showing stric- 
ture of the external os witli abscess formation in the walls of tlie canal. }>, Large 
Iiypertrophic cervical stump witli so-called erosion of tlie mucosal elements ; there is 
also a marked inflammatoi-j' process, c. Two cervical polyps; the one near the os is 
polj-poid in type while the "larger growth is flat with a wide base. The cyst on the 
cut surface is a dilated infected cervical gland, d, Ceiwical stump nine years after 
subtotal iiysterectomy, sliowing a relatively early intracervical carcinoma of squamous- 
cell type, e, Cervical stumii with small islands of functioning endometrium at the 
apex of the canal. /, A No. 9 Hogar dilator introduced into the stump pictured in a; 
providing adequate drainage will frequently clear up these abscesses. 
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studjnng series of cases of cervical cancer; tliis certainly does not 
express the true incidence. Thus, instead of the 2 to 5 per cent usually 
cited, our apparent incidence of cervical stump cancer is 0.45 per eent. 

While we cannot belittle the importance of the possible later ap- 
pearance of malignancy in the retained stump, we do feel that the 
“forgotten stump,” the stump that does not show malignant changes, 
should receive more of our attention. In this series of 6,550 cases, 
131 women pre.sented themselves and ivere admitted to the service 
because of sjunptoms arising from benign changes in the cervical 
stump. Obviously we can give no figures of the many Avomen folloAV- 
ing subtotal hj’^sterectom.y Avho might have suffered from symptoms 
referable to a diseased stump and Avho did not present themselves 
for assistance. 

The folloAving lists the primary complaints impelling patients in this 
series to seek medical assistance : 


Periodic A-aginal bleeding 

benign 

75 

AVITII CANCER 
1 

Irregular A-aginal bleeding 

22 

7 

Vaginal discharge, odorless 

.32 

3 

Vaginal discharge, otfensiA-e odor 

19 

6 

Vaginal discharge, AA’ith bleeding 

20 

9 

Prolapsus of the stump 

3 

0 

Urinary symptoms 

4 

0 


157 

2G 


Periodic Vaginal Bleeding. — The common cause of periodic vaginal bleeding fol- 
lowing subtotal hysterectomy is high amputation of the corpus, and the bleeding is 
therefore an indication of menstrual acth’ity. Mo.st of these patients returned be- 
cause they had been told they would not menstruate following the operation. The 
bleeding was always scant and rarely lasted for more than a day. Tn each instance 
dilatation and curettage of the cervical canal was done, and in 52 of the cases evidence 
of retained functional endometrium was demonstrated. It is therefore important that 
patients witli this tj-pe of bleeding be carefully instructed as to further possibilities, 
c.specially as regards menstrual cycle changes. Four of the 57 cases Avere found to 
liave an associated endometriosis of the portio vaginalis of the cervix and were 
treated with the actual cauteiy. One patient returning tAventy-two months following 
the operation aa-us found to have an adenocarcinoma of tlie stump. Careful re- 
examination of the rcmoA’ed corpus failed to disclose any evidence of malignancy that 
had l)een overlooked previously. This patient stated that she had experienced a regu- 
lar scant period each month folloAA'ing the rcmoAml of the corpus. She returned be- 
cause her periods had become increasingly profuse for the past three months. 


Irregular Vaginal Bleeding. — Of the 22 patients presenting this complaint, scacti 
had definite malignancy of the stump. We feel that this is the most dangerous 
group in the series. Patients are not infrcqucnflA' advised not to be alarmed if thcA 
experience sc.anf bleeding on several occasions folloAving the subtotal hysterectoniA. 
Naturally, the patient is likely to inteq)ret .such bleeding AA’lien it docs occur ns of 
no importance. Again, Tiot infrequently abnormal bleeding imiy cA-en a7)iiear scveni 
years following the operation .-ind may then be considered as an indication of the 
menopause. 'J'he jiatients in this group in AA'hom benign lesions Avere found, pre- 
sented for the most ])art, functioning endometrium in assoeiiition Avith chronic ui- 
fections of the i-ervix or ceiA-ical jiolyps and Avere treated by cervical cauterization. 

Odorlesr: Vaginal Discharge. — Of the .'J2 patients complaining of an inolTcnsi'^c 
Atirinal discharge, A-arying in amount from a self-termed ‘'moderate” to ‘‘profuse, 
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3 liad cancer of the stump. During the past five years, 2 patients who have been 
examined showed the presence of Trichomonas vaginaiis infection and responded 
to specific therapy seemingly more readily than those patients in whom there was 
a normal menstrual cycle. Twelve of the series were relieved bj- simple dilatation of 
the canal and in 8 of these patients retained secretion above the stricture of the 
external os was demonstrated; the remaining IS patients were cauterized following 
the routine dilatation and curettage of the canal. 

Offensive Vaginal Discharge. — In this group, 6 of the 19 patients presenting a 
foul discharge and no evidence of bleeding were found to have cancer. Most of 
them' returned to the hospital complaining of the foul odor and not because of the 
discharge per se. Four were found to have endocervical polyps, and in 2 patients, 
definite stricture of the external os with abscess formation was demonstrated. 

Vaginal Discharge With Spotting. — ^There were 20 patients complaining of 
vaginal discharge with various degrees of bleeding; 9 of these had cancer of the 
cervical stump. One had endometriosis of the posterior vaginal fornix and an as- 
sociated marked cervicitis. Cervical polyps wore present in two instances, and a 
small endometrial pol 3 ’p was demonstrated in one patient. In the cases showing 
malignant changes in the cervical stump, the average time elapsing between the onset 
of the bleeding and the patient’s appearance for aid was six months; this cor- 
responds closel}’ with the period of delaj* in cervical carcinoma cases in general. 

Prolapsus of the Si^mp. — ^We have records of three such instances. Oddlj- 
enough 2 of these patients were in their earlj- twenties, the uteri having been re- 
moved for lesions other than mj-omatous involvement. In each instance the stump 
was suspended by ventroabdominal fixation. 

Urinary Symptoms. — Though urinarj’ complaints are not uncommon following 
either the total or subtotal operation, onl,y 4 patients presented themselves with 
sj’mptoms of urinary tract irritation that were not alleviated b,v urinarj’ tract anti- 
septics, cystoscopy, or topical applications of drugs to the urethra and trigone. In 
each instance, there was evidence of upper urinary tract irritation with negative 
bladder cultures. Though topical applications of drugs and bladder instillations 
gave temporarj- relief, it was not until the badly infected cervices were properly 
treated by the cautery that the urinarj- sj-raptoms were permanentlj- relieved. 

The routine instructions to all the public ward patients at the Johns 
Hopkins Hospital following any type of operation is to return to the 
outpatient dej)artinent at the end of six weeks and again at the end 
of the first j'ear. At each examination careful note is made of the 
cervix. If, when examined in the outpatient department, the history 
or the examination suggests any unusual change in the cervical stump, 
the patient is. admitted to the jvards. The cervix is well exposed and 
the canal is dilated and curetted. If the gross appearance of the ob- 
tained tissue does not suggest malignant change, the cervix is then 
cauterized. If the pathologic report sIioavs malignancy, radiation is 
immediately instituted. The most frequent pathologic finding is chronic 
inflammatory tissue and “metaplastic” epithelial changes are not in- 
frequent. Though no statistics are available it is my impression that 
metaplasia or epidermidization is more frequent in cervical stumps 
than in other cervices, klany of these patients who complain of leu- 
corrheal discharge in the absence of cancer show definite evidence of 
stricture about the external os, in spite of the presence of deep lacera- 
tions. "We have treated these strictures by dilating the canal to the 
size of a iSTo. 12 Hegar dilator, generally this is more efficacious than 
the cautery, but care must be taken not to tear the cervix during the 
insertion of the dilators. Another adjunct in the examination of the 
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residual cervical stump, especially in office practice, is the suction 
curette ; this is easilj'' inserted into the canal and, if endocervical ma- 
lignancy is present, tissue is more readily obtained than follows the 
use of the usual biopsy forceps. 

No article on the cervical stump Avould be complete without at least 
some comment upon the problem of the relative advantages of subtotal 
versus total h 3 ^sterectom 3 % as a routine procedure. Our comment, or 
rather our plea, is directed to the occasional operator rather than to 
the trained specialist. The time is past Avhen surgeiy is confined to 
medical centers with highh’- ti*ained staffs. We feel that the authors 
who have and are still debating the value of the two operations have 
missed the point. It is possible that in the hands of the highly trained 
specialist there is little difference in the morbiditj’’ and mortalitv rates 
of the two operations, but in the hands of the less expert surgeon Avith 
his operating staff of untrained assistants, the rates do vaiy to a 
marked degree. The man in the small community derives his ideas 
of advancement in technique from the publications of expert gyne- 
cologists and with his limited facilities has little opportunity to prove 
or disproA’e what he reads. To use the now common term, he is the 
“forgotten man,” and it is for his benefit and to suit his circumstances 
that suggestions should be made more fi-equentlj'’ than thej’’ are. 

The fact that onty 2.4 per eent (157 patients) of our 6,550 patients 


returned to the hospital Avith complieations referable to the stumpj 
and that of these, AA’^e haA'^e records of onl.A’^ 26 or a percentage of 0.4o 
shoAving cancer, indicates that the incidence of .stump cancer is so low 
as to be of relatiA'el.A" little import. There is no CA’idence that subtotal 
hj'stereetom^' predisposes to cancer of the stump or that the residual 
stump is more .susceptible to malignant changes than the cervix of a 
complete uterus. We do not feel that the 0.45 per cent incidence of 
stump cancer is sufficient reason to adA’ise the total operation Avith hs 
morbiditj’-mortalitA' rate of 2 to 5 per cent. It is common IcnoAvledge 


that in the hands of the less experienced surgeon, total hj’^sterectom} 
is accompanied AA'ith greater risk than Avhen the more conservatiAC 
operation is emploj^ed. The more rational appi’oach AA’onld be to fit 
the operation to the patient and to the ph.A'sical findings, rather than 
to adA'oeate cither operation as a routine. In considei’ing the choice 
of operation, one must take into account the surgical abilit.v of the 
operator and the condition of the patient as Avell as the possibilit.A oi 
later development of cancer of the stum]). With proper pre- and post- 
operative treatment of tlie cervix, total h.A'sterectomy merely as a 
prophylactic against cancer of the stump is probably rarely indicated. 


SUMMARY 

1. An cndeaA-or has been made to sIioaa' that the incidence of cancer 
of the cei-A'ical stunq) is exceedingly Ioaa’, A\-hen studied from the stand- 
point of its occurrence in a .series of subtotal hy.sterectomy ca.sc.s, 
rather than its occurrence in a series of eases of ccrAdcal cancer alone. 
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2. We have the recoi’ds of 157 patients out of 6,550 subtotal hyster- 
ectomy eases presenting themselves with symptoms referable to the 
stump and have classified them according to their complaints. 

3. In the hands of those who are not exiiert in pelvic surgery, total 
hysterectomy is a more dangerous procedure than the more conserva- 
tive subtotal operation. The exceedingly^ low incidence of stump can- 
cer is not sufficient reason to advocate the routine use of the total 
operation. The ideal procedure in most cases consists of proper con- 
servative care of the cervix before removing the corpus, followed by 
periodic examinations of the stump after operation. 

523 West Sixth Street 


THE EFFECT OF PROGESTIN UPON THE ANTERIOR 

PITUITARY 

A. W. jMakepeace, M.D., Philadelphia, Pa. 

(From the Gynecean Hospital Institute and the Department of Ohstetrics and 
Gynecology, School of Aledicinc, University of Pennsylvania) 

I T IS undesirable and dangerous to di*aw inferences from the results 
of experimental work in one species and to expect these inferences 
to hold true in detail in another. Basic physiologic principles, how- 
ever, usually carry over from species to species, in a modified form 
at least. 

Progestin, one of the ovarian hormones secreted by the corpus 
luteum, exerts an effect upon two components of the uterus, the mus- 
cle and the endometrium. The endometrium is changed from the 
prolifei-ative stage to the secretory or progestational type in both the 
rabbiU and the human being.- The hormone inhibits the normal re- 
sponse of the uterine muscle of the rabbit to extracts of the posterior 
pituitary.^- ^ Similar action in the human being is reported,^'’^ al- 
though other investigators cannot confirm the finding.®'^® Thus we 
see that the action of progestin upon the endometrium in both rabbit 
and man is similar, as is possibly also its action upon the uterine 
muscle. 

It has been known for many years tliat rabbits in heat will mate 
and ovulate ten to twelve hours later.” It has also been common 
knowledge that rabbits mate during pregnancy and pseudopregnancy, 
but never ovulate folloAving these matings.” During pregnancy and 
pseudopregnancy there are present in the ovary functional corpora 
lutea, and it was generally acknoAvledged that these glands probably 
played a part in suppressing ovulation; the mechanism of the action 
remained, however, obscure. 

Pseudopregimncy miglit be described at tliis time for those uafamiliar with the 
reproductive mechanism in the rabbit. Rabbits ovulate only after sexual stimulation 
of some sort, the natural and commonest one being copulation. A doe mated with 
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a vasectomized buck ovulates, corpora lutea form, but since there are no sperm in 
the female generative tract, the ova are not fertilized. The corpora lutea so formed 
are functional and normally do not begin to degenerate until the fifteenth or sLxteentli 
day after mating. This sixteen-day preriod is generally termed pseudopregnancy. 

In attempiting to demonstrate the active factor responsible for this 
suppression of OAmlation in the rabbit, it was first shown that a change 
in sensitivity of the ovarian follicle to gonadotropic material was not 
the reason for the failure. On the eighth day of pseudopregnaucy, 
oulj’- one-third more gonadotropic material ivas necessary to cause 
ovulation than ivas the required dose for a rabbit in heat.^' The 
pituitaries of these eight-daj' pseudopregnant animals were known to 
contain many times more activity than ivas represented by the minimal 
effective dose administered.^*^ The conclusion was reached, therefore, 
first that the follicles could and would ovulate if essentialty normal 
amounts of gonadotropic material were released to the blood stream 
and second, that ample material to cause ovulation was contained in 
the anterior pituitarj'’ gland. 

Interest was next directed toward the hormonal status of the ante- 
rior pituitaiy of the rabbit during pseudopregnancy, both before and 
after coitus. 

The gonadotropic content of the pituitaiy gland on the eighth day 
of pseudopregnancy was examined both before and after coitus in 
order to determine the effect, upon the pituitaiy, of copulation during 
the active life of the corpora lutea. As controls, pituitaries of estrous 
(post partum) rabbits were taken and also of rabbits twenty-four 
hours after a mating which had been shown to have resulted in ovula- 
tion. The results in summary form are as follows: The gonadotropic 
content of the estrous glands Avas approximately 25 Rb. U. TA\*enty- 
four hours after a mating Avhich resulted in ovulation, the pituitarj 
contained 5 Rb. U. or less. Therefore, normally in estrous animals as 
a result of the stimulus of coitus, there is a nearly eomiilete discharge 
of the gland. At the eighth day of pseudopregnaney, the gonado- 
tropic content of the iiituitary has been restored to at least the estrous 
leA'el.^*’*’ However, Avhen these pseudopregnant rabbits accept the 
buck and their pituitaries are remoA’ed tAventy-four hours later, it is 
found that there has been insufficient dischai'ge of gonadotropic ma- 
terial to be detected.'*’’ Con.sequeutly, during pseudopregnancy and 
presumably pregnancy, ovulation does not occur because the normal 
discharge of gonadotrojiic material from the pituitary folloAving coitus 
is in some Avay inhibited. 

Tlie next step in the problem Avas to iiiA'e.stigate the effect of 
ju-ogestin ujjoji the pituitary. Progestin in doses of 2 Rb. U- 
])rogesterone, the ]>ure crystalline hormone, in doses of 2 mg- 
daily for ffA*e days to estrous rabbits Avas found to inhibit ovulation 
normally folIoAving coitus.''’’ No rabbit, after taking the buck, caci 
oA’uIated Avhen receiving this or a larger dose. Whcji the pituitaiief^ 
of tliesc mated animals receiving corpus luteum hormone Averc com- 
pared, as to gonadotropic content, to those of identically treated un- 
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mated animals taken as controls, it was found that there had been 
no detectable discharge of gonadotropic material from the glandsd’*^ 
These results seem conclusive and permit one to state that pregnant 
and pseudopregnant rabbits do not omlate because functional corpora 
lutea in their ovaries, by secreting progestin, prevent discharge of the 
gonadotropic content of the pituitary. Neither the mode nor yet the 
site of action of the hormone is explained by these results. It could 
conceivably act in any of several ways ; one, bj'’ preventing the stimulus 
of coitus from reaching the pituitary or two, by preventing the dis- 
charge of the material into the blood stream, presuming the stimulus 
to have arrived, or three, by still some other action of which we have 
at present no clue. Exiieriments to demonstrate these unknown fac- 
tors will have to be devised and carried out and also additional ex- 
periments planned to show whether or not one is correct in anticipating 
that progestin, in the human being, will be found to have a definite 
action upon the anterior pituitary gland similar in general to that 
which has been demonstrated to be true in the rabbit. 
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Rorke, Margaret: Gonorrhea' in Women and Children, Lancet 1: 932, 1938. 

The author reviews the signs and s.vmptoms of gonorrhea in women and chil- 
dren. The frequencj' of rectal infection is noted, and the necessity' of rectal ex- 
amination during the treatment of everj* case is emphasized. 

Treatment advised bj' the author consists of rest, douches in the presence of 
profuse discharge, topical applications and the administration of prontosil album 
in 3.5 to 4 gm. dailj' doses for seven daj-s, if tolerated, followed bj' one-half this 
amount daily for another week. The use of heat therapy with the Elliott machine 
is recommended in pelvic infection. 

In the child local cleanliness, •\\'ith either estrogenic hormone therapj- or 
prontosil album in 1 or 2 gm. daily doses (given in 4 divided doses), is advised. 

The test of cure is described as negative films and cultures immediatelj' follow- 
ing three menstrual periods, the last at least after a month without treatment and 
following provocative painting of the cervix or alcohol stimulation. The im- 
portance of routine cultures is emphasized, as in 323 out of 871 cases studied the 
films were negative and cultures positive. 


Gael P. Huber 



FOOD HABITS OF MOTHEES OF CONGENITALLY 
MALFOEMED CHILDEEN 


Eeport of 545 Fajiiltes 

Douglas P. Murphy, M.D., and Anna DePlanter Bowes, 5IA. 

Philadelphia, Pa. 

(From, the Gynecean HospiUd Insliittle of Gynecologic Jlesearcli, University of 
Pennsylvania, and the PhiladelpMa Child Health Society) 

C DETAIN eliaraeteristics of a scries of families, each of wliieh liad 
given rise to a congenitally malformed child, were the object of a 
recent investigation.’'^^ The study was planned to determine if any 
characteristic of these families might have predisposed to the oceurrence 
of the malformations in the offspring. Advanced jiarental age was fomicl 
to be snch a predisposing factor, hceansc the older couples gave rise to 
malformed children more often than did the younger ones.® 

The food lialiits of the motliers likewise were studied with the same idea 
in mind, an analysis of the data upon this point forming the basis foi’ 
the present report. 

Tlie essential components of an adequate diet during pi’cgnancy 
indicate that minerals and vitamins should be increased at this time 
to supply tlie exti’a demands made upon the mother by tlie fetus 
(Table I). To accomplish this, in terms of foods, the following changes 
are usually made from the normal diet : 


BASIC FOODS FOR THE NORMAL DIET OF 
ADULT WOMEN 
USE DAILY 

] ])int milk 

1 to 2 FcrvinfTs loafy vc^Ptablcs 

2 to a servings otlier vegetables 
1 to 2 servings fruit 

slices breail 

1 serving moat or fisli 
1 ('KK 

1 to 2 ounces of butter 
A itamin concentrates as *lii*eet(*fl bv 
])by.sician 


BASIC FOODS FOR THE DIET DURING PRm- 
NANCY 
USE DAILY 

1 quart mi 111 

2 to servings leafy vegetables 

2 to 3 seri'ings other vegetables 

3 to 4 servings fruit (J or 2 servings 

citrus fruit) 

3 or more slices breail, whole grain van- 
dies ])rcferred . . 

Meat or tisli as reeommeiKlcd by pliysioiaR 
3 egg 

1 to 2 ounces of butter 
Cod liver oil or vitamin A, B„ and J) con- 
centrates as directed by jiliysician 


MATERIALS AND METHODS 

Collection of Data . — There were located in the files of the Bureau of Mb'' 
Statistics. Department of Bealtli of the State of Pennsvlvania/' 130,132 'lei'"' 
certificates for stillborn and liveborn individuals who died in Philadelphia during the 
five years between .Ian. 1, 1020, and Dee. 31, 1033. Each of these certificates mis 
examined and among them were found I,47ti cases of congenital defect. 

Tlip nulividinil was to liuvc iibiiorinfililv in*^*^*^ 

either of two conditions: (1} if the malformation involved the .surface of the 
body, or (2) if interim], its jiresence Jnid been disclosed liy operation or necrop»y- 
Diagnosos not conforming to these requirements were considered as not verifi" 
and were excluded from further consideration. This procedure gave St*« cases for 
study. 
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Table I. Comparison of Daily Dood Eequirements* for the Nonpregnant and 

Pregnant WoirAN 


DAILY 

ESSENTIAL 

nonpregnant woman 

pregnant avoman 

Calories 

2,000 to 2,600 

2,000 to 2,600 for first 3 months 

2,400 to 3,000 for second 3 months 
Decrease to 2,000 to 2,200 during last 2 
months if gain in iveight is more 
than normal 

Protein 

1 gm. per kilo 

1 gm. per kilo during first 3 months 

1.5 gm. per kilo during later months 

Calcium 

0..d 5 to 0.68 gm. 

(0.023 gm. per 100 cal- 
ories) 

1.0 to 2.0 gm. 

Phosphorus 

1.06 to 1.32 gm. 

(0.044 gm. per 100 cal- 
ories) 

1.5 to 2.0 gm. 

Iron 

15 mg. 

18 to 20 mg. 

tVitamin A 

6,000 international units, 
at least 

An increase desirable 

t Vitamin B, 

300 international units 

An increase desirable 

f Vitamin C 

300 international units 

An increase desirable 

tVitamin D 

400 international units 

An increase de.sirable 

tVitamin G 

400 to 600 Sherman- 
Bourquin units (20 
units per 100 calories) 

An increase desirable 


*See references 13-15. 
tSee reference IG. 


Table II. Diagno.ses of Chief Congenital Malformations by System 

Showing the distribution of the congenital defects in tlie offspring of the mothers 
who answered the food questionnaires, arranged by body system. Each individual 
is represented by his most serious defect in cases in which two or more malformations 
were present. 


SY.STEM 

INDmDUALS 

Central nervous 

383 

Gastrointestinal 

72 

Cardiovascular 

51 

Skeletal 

32 

Genitourinary 

3 

Multiple 

3 

Eespiratory 

1 

Total 

545 


The malformed offspring are grouped in Table II according to the diagnosis of the 
chief defect. The serious nature of the defects is indicated by the fact tliat ap- 
proximately 90 per cent of the malformed children were either stillborn or died within 
a year of birth. 

An attempt. >'as made to interview the motlier of each defective individual, the 
visits being carried out in the summer of 1934 by four fourth-year medical students. 
Each visitor fvas supplied with a five-page questionnaire, one sheet of which contained 
the following questions bearing on diet: 

1. How much milk do you use daily in any way? 

None 1 cup 2 cups 3 cups 4 cups 

2. IVliat green vegetables do you like and eat? How often? Once or twice 
daily? Once or twice weekly? 

3. What other vegetables do you like and cat? How often? 

4. What fruit do j'ou like and eat? How often? 









462 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


5. How much bread do you generally eat? slices jjer meal. “Wliat kind 

of bread? 

6. Mdiat foods do you like and eat mo.st often? 

7. How much coffee do you generally drink? cups. 

How much tea do you generally drink? cups. 

How much beer, wine or other such drinks do you take daily? gla.sscs. 

8. Did you eat about like this when j'ou were pregnant? Yes Ho 

Differences ; 

RESULTS 

Examination of the answers to the food questions revealed considerable variation 
in the skill and accuracy of recording. After eliminating the questionnaires wliiidi 
were not tilled out satisfactorily, 545 were considered suitable for analysis. 

FOOD DATA 

Milk . — Facts upon the use of milk appear in Table III. Of the 52G women who 
reported, 40 per cent used none, and of the GO per cent who used milk, 45 per cent 
used less than one quart a day. 

Table III. Daily Cox.sumptiox of Mn.K 


Showing the usual daily consumption of milk by the mothers of the malfornieil 
children. Note the high percentage of mothers (40 per cent) who took no milk. 



3IOTIIEKS 

MILK 

xumbef. 

PER CEKT 

None 

208 

40 

Less than 1 quart 

241 

45 

1 quart 

72 

14 

Over 1 quart 

0 

1 

Total 

520 

100 


More women reported increased u.^e of milk than of any other single food. 
Twenty-four (4.5 per cent), who did not use milk regularly in their diet, reporfcd 
using more during pregmancy. Thirty-one women (0 per cent) took from 1 pint 
to 1 quart more milk when pregnant. 

Adjusting these figures to those obtained on the regular use of milk, the significant 
facts about its consumption by this group are: About t<5 per cent took no mil' 
during pregnancy, and about 20 per cent took 1 quart or more daily. 

In this country, one quart of milk daiH is the usual recommendation for tlie 
normal expectant mother. It is recognized as the most valuable single food source o 
calcium and phosphorus in good amounts and good proportions during pregnane;- 
.Vinerican mothers who habitually take lc.=s than one quart daily arc usuall; on 
calcium and phosphorus deficient diets. Using a standard of one quart of nu ■ 
daily. 80 per cent of these mothers wore on diets low or deficient in these miner.i . . 

1 cffctahlcs . — The use of vegetables was reported upon by 518 women (Ta j 
IV and V ). Only 10 women (4 pier cent) ropiorted eating more vegetables duTin- 

Table IV. Leafy Veoetables 


Showing the use of leafy vegetables by the mothers of the malformed chihhen- 
Note the small piorcentage of mothers who used two or more servings of leafy 'Cf 
tables daily. 




— 

SEFIVLXGS 

1 MOTIIEB-S 

NUMBER 1 

PER CENT , 

1 weekly 

oo 1 

4 

2 weekly 

89 

17 

3 or 4 wceklv 

29 

G 

1 dailv 

290 

5G 

2 daily 

89 

17 

3 daily 

G 

I 

_ — Total 

.518 

]on _ 
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Table V. ISToxleafy Vegetables 


1 

servings 

1 MOTHERS 

NUMBER 

PER CENT 

Less than 1 daily 

52 

13 

1 daily 

236 

5S 

2 daily 

93 

23 

3 or 4 daily 

24 

6 

Total 

405 



pregnancy, so the above figures are fair!}’' representative of the amount of vegetables 
consumed. If two servings of leafy vegetables and two to four servings of other 
vegetables daily be accepted as a desirable amount during pregnancy, allowing for 
4 per cent increased consumption of both lands of vegetables, only 20 per cent of the 
mothers ate adequate amounts of leafy vegetables, and onlj- about 10 per cent con- 
sumed desirable amounts of the otlier vegetables. 

As vegetables in general, and leaf}' vegetables in particular, are valuable sources 
of calcium, phosphorus, iron, roughage, vitamins A and G and also for C, if eaten raw, 
low amounts in the diet tend to contribute to mineral and vitamin deficiencies. 

Fruit . — Tlie use of fruit was reported upon by 467 women (Tables VI and VII). 


Table VI. Fruit 


SERVINGS 

, MOTHERS 

number 

PER CENT 

ISTone (or onl}' occasionally) 

58 

12 

Less than 1 daily 

94 


1 daily 

255 

54 

2 daily 

43 


More than 2 daily 

17 j 

4 

Total 

467 1 

100 


Table VII. Citrus Fruit 


SERATNGS 

1 MOTHERS 

NUMBER 

PER CENT 

None 

14 

6 

Less than 1 daily 

122 

55 

1 daily 

74 

33 

2 daily 

13 

6 

Total 

223 

100 


Thirteen women (2 per cent) reported eating more citrus fruit during pregnancy and 
17 women (3 per cent) said they ate more fraits in general. Adding tliis increase 
to the figures on the usual intake of fruit, about IS per cent had citrus fruit once 
daily and 13 per cent had about tu'o servings of other fruit daily. 

Citrus fruit is of special value in the prenatal period for increasing vitamin C 
in the diet. Its regular use, one to two servings daily, is highly desirable. Citrus 
as well as other fruits also make valuable contributions to the mineral, vitamin, and 
laxative properties of the diet. Less than one-fourth of this group reported eating 
the amounts of fruit usually recommended to expectant mothers. 

Bread . — The use of bread was described by 520 women (Table VIII). Five 
mothers (1 per cent) reported eating less bread, and 5 reported eating more during 
pregnancy. 

The usual suggestion about the use of bread during pregnancy is about two slices 
per meal. Larger amounts tend to replace the more valuable fruits and vegetables. 
About 57 per cent of this group reported two slices or less per meal. Approximately 
25 per cent used too much bread. 

Whole grain breads contain approximately 30 per cent more minerals than white 
bread, and are a valuable source of vitamin B,. Their use during reproduction makes 
a definite contribution to the mineral and vitamin B, adequacy of the dietarj*. Only 
17 per cent used whole grain bread regularly or often. 
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Table VIII. Bread 


bread 

1 ilOTHERS 

SLICES PER MEAL 

NUMBER 

PER CENT 

None or less than 1 

47 

9 

One 

94 

18 

Two 

158 


Three 

92 

18 

Four 

71 

14 

Five 

:to 

6 

Six 

S 

1 

More than 6 

20 

4 

Total 

520 

100 


Kind of Food Liked and Eaten Most Often. — This question was ashed as a possible 
means of better understanding food habits and as a check on the other food facts 
given. The answers are summarized in Table IX. The food preferences as listed 


Table IX. Foods Eaten Most Often and Most Desired 


KIND OF FOOD 

NUMBER OP WOMEN 

Vegetables 

163 

Meat 

152 

Potatoes 

146 

Cereals 

54 

Eggs 

33 

Fruit 

23 

Fish 

17 

Soups 

15 

Bread 

9 

Sweets 

8 

Cheese 

2 


seemed to confirm other dietary facts and include foods which should contribute to a 
good diet if used in adequate amounts. Economic conditions are a definite factor in 
determining tlie tjqie of food eaten most often, for many women listed the.se food? 
with the phrase “if I can get it.’' 

Coffee, Tea, and Alcoholic Beverages. — Tlie data on the consumption of coffee, tea, 
and alcoholic beverages showed no abnormal or excessive use of any of these 
beverage.*!. 

Changes Made in Diet During Pregnancy. — The changes made in the diet during 
pregnancy arc summarized in Table X. 


Tablf. X. C11ANGE.S Made i.v Diet During Pregnancy 



1 .MOTHERS 


NUMBER 

PER CENT _ 

Mothers reporting 

526 

100.0 

No change in diet 

346 

65.8 

Ate more 

24 

4.5 

Ate less 

34 

0.4 

Drank more milk 

24 

4.5 

1 pt. to 1 qt. more of milk 

31 

0.0 

More vegetables 

19 

— 

More oranges 

13 

— 

Other fruit 

37 

— 

Lc.^s meat 

12 



Less bread 

0 

— 

Loss vegetables 

5 

■ 

More candv 

4 


More condiments 

4 


More potatoe.s 

2 

1 

More eggs I 

1 

i XL- — 
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Adequacy of Diet . — The present figures show tliat tlie protective foods, such as 
milk, leafy vegetables, fruits, and whole grain breads were present in the diet of these 
women in amounts too low to meet the mineral and vitamin standards as recom- 
mended for expectant mothers, no one of which reported tlie use of any vitamin con- 
centrate. The most obvious dietary deficiencies were in calcium, phosphorus, iron, 
vitamins B„ C, and D. As each of these essentials is important for physiologic well- 
being, especially during pregnancy, the diet ‘of this group of women was obviously 
far below desirable standards. 

Anemia . — Estimations of the hemoglobin made when the patients were pregnant 
with their malformed offspring -were available for 90 (16 per cent) of the 545 
mothers. Of these 90 women, 41 (45 per cent) gave hemoglobin estimations of 
less than 70 per cent of normal. Reid and Mackintosh!" in a study of 1,000 pregnant 
women, found only 10 per cent with a similar degree of anemia. Therefore, the 
mothers of the malformed cliildren presented a frequencj’- of anemia which was four 
times that found in the series reported by Reid and Mackintosh. 

Of the 90 women for whom hemoglobin estimations were available, 37 (41.2 per 
cent) used an inadequate diet. Of the latter, 23 (62.2 per cent) had hemoglobin 
estimations of less than 70 per cent of normal. Whereas, of the 53 who used a 
balanced diet, only IS (34 per cent) showed an equal degree of anemia. Therefore, 
anemia was found in association with an inadequate diet nearly twice as frequently 
as with an adequate one. 

No data were available upon the hemoglobin content of the blood of the malformed 
offspring. 

The present report offers no proof that the inadequate diet of the 
mothers or the associated anemia were predisposing causes to the 
occurrence of the congenital malformation in their offspring. It would 
seem to be within the realm of possibility, however, that dietary de- 
ficiency might be a predisposing factor. 

SUMJIARY AND CONCLUSIONS 

An attempt was made to obtain dietary facts from mothers who had 
given birth to children -with congenital defects. Accurate quantitative 
food intake data could not be secured, but efforts were directed toward 
obtauiing facts about the quality and the possible adequacy of the 
diet. On the basis of generall)^ accepted dietary suggestions for expectant 
mothers, questions were plamied which might be the means of assembling 
information about the regular food habits of this group of mothers and 
the changes they made in their diet during pregnancy. 

Eecords from 545 women were studied. An analysis of the dietary 
data which they gave to the medical examiners showed : 

1. About 35 per cent of tlii.s group of women took no milk during pregnancy. 

2. About 20 per cent took one quart or more daily. 

3. About 20 per cent had two servings daily of leafy vegetables and only 10 per 
cent reported having 2 to 4 servings daily of other vegetables. 

4. Eighteen per cent reported using citrus fruit once daily and 13 per cent had 
about two servings of other fruit daily. 

5. About 25 per cent used too much bread and only 17 per cent used whole grain 
bread regularly or often. 

6. Excessive use of coffee, tea, or alcoholic beverages was not indicated by the 
reports given. 

7. Approximately 40 per cent of these women had an inadequate diet when 
pregnant with their malformed offspring. 

8. Among the mothers using an inadequate diet, anemia was found twice as 
frequently as among those using an adequate diet. 
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9. Anemia in tlie women who gave birth to congenitally malformed children was 
found four times as often as in a control scries. 

10, The present observations offer no proof that an inadequate diet or anemia 
are predisposing causes for the occurrence of congenital malformations. It is of 
interest, however, that botli characteristics should have been observed with unusual 
frequency. 
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ANTE-PARTUM RUPTURE OP THE UTERINE SCAR 
FOLLOWING LOW FLAP CESAREAN SECTION*' 

With a Report of a Case Giving Rise to a Secondary 
Abdominal Pregnancy 

J. Randolph Gepfert, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, New York University College 
of Medicine and the Obstetrical and Gynecological Service of the Third 
(New York University) Surgical Division, Bellevue Hospital) 

I 'HE rupture of a low flap cesarean section scar during a subsequent pregnancy 

has been reported but infrequently. The subject has not received the attention 
accorded the same type of accident following classical cesarean sections. It is m,'' 
purpose to review the subject, and to add a case of such rupture, which is extrenielj 
rare as to causation and end result. 

For the sake of comparison, some of the historical aspects of uterine rupture 
following the classical type of cesarean .section will be briefly reviewed. 

Krukenberg,! in 188G, reported 20 cases of rupture of the uterus during preg- 
nancy in patients Iiaving had classical cesarean section, and stated that one-half of 
all cesarean scars ruptured during a subsequent pregnancy-, with a 50 per cent mor- 
tality- in the patients suffering the accident. According to Porro^ it was tlic custom 
at that time to return the unsutured uterus to the abdominal cavity, with little^ or 
no attempt to control hemorrhage. It is not surprising, therefore, to And that Harris,® 
in 1878, reported tliat of SO cesarean sections done in the United States up to that 
time, 52.5 per cent of the patients died following the operation. If the figures of 
Krukenberg and Harris arc combined, it becomes apparent that of 100 women having 
cesarean section at that time, 47 would survive. If these 47 again became preg- 
nant, 24 would have a rupture of their uterus and 12 would die. If it became neces- 
sary for the surviving .36 to have a .second cesarean section, only- 18 of the original 
100 patients would survive. This was sixty years ago. 

A few years later, in 1882, Sanger-* wrote his classical monograph on the proper 
method of suturing the incised uterus. This was a turning point, for in the fob 
lovring thirteen years he observed 500 consecutive patients who had gone through 

•Fn-sented at a rneetinf,- of the New York Obstetrical .Society, May 10, 103S. 
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pregnancy following cesarean section without a single case of ruptured uterus. This 
would be unusual even today, so it might be well to note the fact that he used linen 
suture material throughout the uterine incision. 

Palmer Pindley,i> in 1916, reviewed the literature from the time of Krukenberg, 
and found reports of 63 cases of rupture of the pregnant uterus subsequent to a 
cesarean section. Asa B. Davis,^ in 1927, reported 24. La Mariana,^ in 1933, 
brought the total number of cases to 175. We have foimd 36 others since that time, 
making a total of 208. Casual conversation in any obstetric group, however, will con- 
vince one that this is probably onh' a small portion of the cases, as many men 
do not bother to report such a common complication. The percentage of uterine 
ruptures following classical sections varies from 2 per cent according to Kerr,8 
to 6 per cent according to Audebert,® but the generally accepted figure seems to be 
4 per cent. Holland^o has further found that 43 per cent of such ruptures take place 
before the onset of labor, while 57 per cent occur during labor. The estimated 
mortality varies from 13 per cent according to Asa B. Davis, to 50 per cent according 
to Weber.ii Our review of several other series indicates a general mortality of 
about 30 per cent, the rate apparently depending on the availability of hospital 
facilities. 

The statistical background of the cervical or low flap cesarean section presents a 
slightly different picture. The operation originated after the advent of aseptic 
surgery, and has been essentially a procedure to be carried out only by the ex- 
perienced obstetrician. The results have been colored, therefore, by the absence 
of many of the catastrophes resulting from casual abdominal surgery. The operation 
as we know it today originated about 1907, and has since undergone numerous modi- 
fications. 

Wettenwald,3 2 in 1926, reviewed 3,600 pregnancies in patients who had a previous 
low flap cesarean section. Gelle,i3 in 1932, again reviewed all available cases. Both 
observers reported that the incidence of rupture of a pregnancy subsequent to this 
tj’pe of procedure was about 0.25 per cent, or 1/16 of that found following the 
classical type of operation. A painstaking re^uew of several thousand low flap 
cesarean operations reported since that time have confirmed these findings. The 
total recorded number of eases of ruptured uterus following low flap cesarean sec- 
tion to date is 36. Of these, only 3 have occurred before the onset of labor. This 
is less than one-fifth the number rupturing ante partum in the classical cesarean sec- 
tion series. The mortality following rupture is about the same in both types of 
operations. 

In studying these cases of ruptured uterus following the low flap cesarean 
section, a few predisposing factors seem to stand out. (1) Local infection at the 
time of previous section, as manifested by foul lochia and a febrile postoperative 
course, (2) hurried closure of the uterine wound due to the patient's condition, 
(3) low implantation of the placenta on the uterine wall, over the scar of the 
previous section. 

This latter is the most important and most constant factor, for it was found re- 
peatedly in the cases reviewed. It is reasonable to assume that this is also the ex- 
planation of those cases in which a patient delivers spontaneously following a cesar- 
ean section and then suffers a ruptured uterus in the third pregnancy. It is being 
stressed, too, because of its presumptive importance in the case to be reported. 

There is another frequent observation which should be emphasized, namely, that in 
those patients in which the product of conception was completely ex-pelled from the 
uterus through the site of rupture, hemorrhage was moderate and recovery the rule. 
Partial e.xpulsion, on the other hand, prevents uterine contraction and may be the 
direct cause of a fatal hemorrhage. CameronJ^ seems to have been the first to stress 
the importance of this point. 

Practically every case studied brought out the point that rupture of these low 
flap scars was “silent,” or practically symptomless, the accident being discovered 
only at the time of operation. 

Of the three previously reported cases of ante-partum rupture following low flap 
cesarean section, the most interesting was that of Perez and Talioferro.is Briefly, 
this patient had a separation of the uterine scar early in a pregnancy which followed 
a low flap cesarean section for placenta previa, A second low flap cesarean section 
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was performed in the eighth month of gestation, the indication being vaginal hemor- 
rhage. The placenta was found attached to the lower uterine segment anteriorly, 
with a portion of it growing into the posterior wall of the bladder through the rent 
in the uterus. The patient died on the table of liemorrhage. Microscopic study of 
sections from the bladder wall confirmed the gross findings. A fourth case has 
recently been observed by' E. G. Waters. 

CASE REPORT 

Mrs. E. P.j 20 years of age, white, para i, gravida ii, was admitted to Bellevue 
Hospital with a history of having undergone a low flap cesarean section on the same 
service one year previously, the indication being a generally' contracted pelvis. The 
operation was done by' Hervey C. Williamson under local anesthesia and no difficulty 
was encountered. The uterus was incised vertically', and the incision limited to the 
lower uterine segment. Following the delivery of a normal baby, the uterine incision 



L— The plac^nLa is .'itlactied to the right lobe of tlie liver, and to the gall 
bladder. The fetus is lying in intact membranes. 

was closed in two layers with catgut. The patient had a morbid postoperative course, 
with foul lochia and some superficial infection of the abdominal wall. 'Jhis eou 
dition cleared up and the patient was discharged as cured on the sixteenth day after 
operation. Pelvic examination at this time and several weeks later revealed no 
abnormiil findings. Such was the eour.se of her first confinement. 

The pre.sent, or .‘^econd pregnancy, began le.ss than a year later, and the patient 
applied to the clinic, where she was found to have a second normal intrauterine 
gestation. The pelvis was otherwi.se negative. .Subserjuent visits were few and ir- 
regularly spaced, due to lack of cooperation from the patient. Ho complaints were 
recorded at any of these visits. 

The patient -’s second admi.‘-sion to Bellevue Ilo.spital was four weeks after *1'^ 
pccted date of her second confinement. She was admitted complaining of a few nuh ? 
crarnplike pains in tlic lower abdomen. No vaginal discharge was pre.'-ent. fm' 
fct,al heart sounds were heard by the interne, resident, and attending ohstctricmni-. 
Abdominal exaniination rcvcfiled :t large fetus lying in a normal position rrini 
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head floating. All the signs and symptoms of a mild pre-eclamptic toxemia were 
present. In view of this and the previous cesarean section for pelvic disproportion, 
no vaginal examination was done. Tlie patient was prepared and sent to the op- 
erating room, at wliich time the fetal heart sounds were again found to be normal. 
Unfortunately', an emergency call from the ward necessitated delaying the operation 
for about one and one-half hours. Udien this emergency had been taken care of, the 
patient was routinely' examined again, but no fetal heart sounds could be heard. It 
was decided to carry out the operation as planned. 

"Wlien the abdomen was opened a large fetus was found lying in intact membranes 
directly' within tlie parietal peritoneum. The membranes were ruptured artificially 
and the fetus delivered. No heart sounds Avere present. The fetus was perfectly 
normal in appearance, no evidence of maceration being observed. It was apparent 
that death had taken place only a short time before. A placenta of normal size 
was found intimately adherent to the liver and gall bladder. Removal not being 
feasible, the placenta was not disturbed except to prove definitely that it was fir ml y 
attached. There was no blood in the abdominal cavity. The uterus was found to be 



Pig. 2. — Illustrating- the extent and location of the rupture of the anterior wall of 

the uterus. 

enlarged to the size of a three months’ gestation, with the anterior uterine wall 
split completely' open from the loAver angle of the pretdous lotv flap cesarean scar to 
the upper third of the fundus. The edges were everted and dry, so that the rupture 
was obviously an old one. The operator ’s fingers were introduced through the rupture 
into the caA’ity of the uterus, Avhich was empty. The edges of the ruptured area 
were freshened with a scalpel and then sutured together with three layers of chromic 
catgut. The abdomen Avas closed in layers. 

The patient’s postoperative course AA’as normal e.\'cept for profuse drainage from 
the upper angle of the wound where the umbilical cord had been brought out of the 
abdominal cavity. This drainage, which resembled degenerated placental tissue, 
continued for about fiA'e AA-eeks, after Avhich the small opening healed spontaneously. 
Several subsequent examinations, both pelAuc and abdominal, failed to reveal any 
masses. 

In questioning the patient again after this second operation, the folloAA’ing history 
Avas elicited. The patient had a normal pregnancy until she accidentally' fell from 
a stepladder a distance of some six feet. She struck the floor in a sitting position, 
arose, and a few minutes later experienced a sharp pain in the lower abdomen. This 
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was sufficiently severe to force her to go to bed and remain there for four to five 
days, hut not marhed enough to cause her to seek medical aid. Tliis, she thought, 
occurred at the fourth month, hut the date could not he definitely ascertained either 
from the patient or the ante-partum clinical records. Following tliis she experienced 
some indefinite abdominal discomfort for several weeks, none of which was referred 
to the upper abdomen. About six weeks following this accident she returned to 
the clinic and was examined, but nothing unusual was discovered. Her pregnancy 
continued in an apparently normal manner, until, as stated before, she voluntarily 
entered the hospital because of some lower abdominal cramps, and the rupture was 
discovered at operation. 

It is interesting to note that this patient again became pregnant and was de- 
livered bj' a low flap cesarean section about one year after her discharge from the 
hospital following the above described rupture. At the time of this third and final 
cesarean section the abdomen w'as found to- be clean, free of adhesions, tlie uterus 
well healed, with no evidence of any thinning or weakening along the line of the 
previously ruptured cesarean scar. A normal baby was delivered at this time, the 
operation being done before the onset of labor. No part of the placenta from 
the previous pregnancy was found. The patient was sterilized by the Pomeroy 
technique. 

SUMjMARY 

Low flap cesarean section does not prevent rupture of the uterine scar in a sub- 
sequent pregnancy, but does decrease greatly the probability of that accident occur- 
ring. Available statistics indicate that it occurs only 1/16 as frequently as in pa- 
tients having the classical type of operation. The predisposing causes seem to be, 
(1) infection following the previous operation, (2) improper suturing of the wound, 
and (3) insertion of the placenta at the site of the previous low flap ce-sarean sec- 
tion scar. 

A case is reported in which the uterine scar of a previous low flap cesarean sec- 
tion presumably ruptured early in pregnancy as the result of trauma, the product of 
conception being completely expelled into the abdominal cavity, where it developed 
four weeks past term as a secondary abdominal pregnancy. Suture of the ruptured 
uterus at this time resulted in good union, so that a subsequent pregnancy w’as carried 
to term. Extensive and careful search of the literature has revealed no similar case. 
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667 :^L\DISO^■ Avekue 


DISCUS.SION 

BE. ALIEED C. BECK. — I have yet to see a rupture of the scar following a 
low cesarean section in labor, much le.^s in pregnancy. That is a rather remarkable 
fact when one considers that the low section was originally restricted to those *'^*^*'' 
in which labor liad been rather prolonged, in wliich many vaginal examinations hao 
been done or in which the membranes had been ruptured for a long 
Wien infection was present, no doubt the uterine wound broke down in placc-- 
and a sinus was formed which drained through the lower angle of the abdornina 
incision or back through the lower segment and cervix into the vagina. That fuc^ 
a sinus has developed was demonstrated in sevcnil cases that I have cared for. ^ 
these when the bladder was peeled off at a subsequent section, a small opening wa. 
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revealed. In spite of tlie fact that these openings when present constituted a defect 
in the lower uterine segment, rupture did not take place in the subsequent preg- 
nancy. 

DE. HAEOLD C. INGEAHAM. — I would like to ask the doctor what incision 
was made in these cases, whether transverse or linear. 

DE. ELIOT BISHOP. — The only instance I can recall wliere a presumable rupture 
of a low flap cesarean scar occurred was one from Dr. Beck’s clinic. This patient, 
in her first labor, had a 9-pound baby which was subjected to craniotomy, and in her 
second labor she had a 5-pound baby whicli was delivered by cesarean section, which 
according to the records reported to us had been of the low flap type. 

The patient to whom I have referred was hospitalized onlj" a few days before term. 
The operation was planned for S;00 A.ar. At about 3:00 A.ar. one or two pains oc- 
curred and then the patient went into shock. Slie was sectioned, transfused, and 
recovered. The baby had been extruded into the abdominal cavity and was dead. 

I was very much interested last June wliile in London, to note how commonly 
most of the men there used buried silk or linen sutures in their gynecologic cases 
and apparently in most of the cesarean sections also. Mr. Eardley Holland's well- 
known investigation of hundreds of ruptures of the scar following cesarean section 
stimulated Mr. Leslie Williams to search the literature but he found no case of 
rupture of the scar where the uterus had been repaired with nonabsorbable sutures. 

DE. E. EVEEETT BUNZEL. — We have had in the last j-ear and a half three 
cases of rupture following the low flap section, at Sloane Hospital. One of these 
cases was previously done at Sloane, one at Bellevue Hospital, and one in an in- 
stitution whose name I have forgotten. 

Dr, Gepfert said that his case was one of ante-pa rtum rupture, and yet he stated 
that this patient was uncomfortable for several hours prior to the time that the rup- 
ture occurred. Possibly those uncomfortable hours were beginning pains of labor. 
In other words, it may have been not an ante-partum but an intrapartum rupture. 

DE. WILLIAM E. STUDDIFORD.— The extension of the rupture into the upper 
uterus, noted by Dr. Gepfert would suggest that at the time of the first cesarean 
section the incision had not been completely confined to the lower uterine seg- 
ment. I am certain also that in a case quoted by Dr. Bunzel, the incision partly 
involved the upper uterine segment. When she was admitted to Bellevue Hospital, 
she was in the eighth month of pregnancy, and was not in labor. She had a com- 
plete separation of the placenta following an automobile accident, and it would 
have been very unusual for her to have a lower uterine segment sufBciently de- 
veloped at this time to permit deliveiy. 

About two years ago we had a most illuminating case at Bellevue Hospital which 
illustrated very well the relative healing qualities of an incision in the upper seg- 
ment of the uterus and in the lower uterine segment. This patient had been in 
labor for about ten hours with ruptured membranes, and because labor had come to 
a standstill it was decided to do a low flap section on her. At the time of operation 
an incision was made in the lower segment of the uterus, when the patient began to 
show evidence of shock, and because the operator was hurried, the fetus was de- 
livered as a breech. In doing this he extended the incision up to the top of the 
fundus of the uterus, so that, in etfect, he had two incisions in the same uterus, a 
low flap incision which he made with a knife, and a classical incision which was 
caused by extension. The patient ran a febrile course for two or three days, but did 
not seem to be in particularly bad condition. On the fourth day, however, she 
suddenly presented all the signs and symptoms of general peritonitis and died about 
the tenth day after operation. At autopsy it was found that the low flap incision 
had healed by primary union. The tear which had passed through the contractile 
part of the uterus was wide open so that there was a large fistula from the uterus 
into the peritoneal cavity. 

It seems fairly easy to explain this. An incision which is made in the lower 
uterine segment passes through tissue which is relatively quiescent, noncontractile, 
and even if catgut is weakened by a low-grade infection, it has a very marked 
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tendency to lieal. When we have an incision through the contractile part of tlie 
uterus, however, the very contractions, in the face of weakened catgut and of infec- 
tion tend to break this part of the uterus open. 

DR. A^TNCENT P. MAZZOLA. — About twelve years ago I performed a low 
double flap cesarean section on a patient with contracted pelvis and membranes rup- 
tured for many hours. On the tenth day postoperative, the patient passed the entire 
line of sutures per vaginam. Two years later she became pregnant again. An 
elective low double flap cesarean section was done after a short period of labor. 
After peeling off the lower flap, examination of the old scar revealed perfect union. 
This single experience impressed me with the fact that although the entire row of 
sutures had previously been passed ten days postoperative, the low section scar 
healed -with primary union and hence was less liable to rupture. 

DR. WILLIAjM H. CARY.— I would like to ask the doctor if he will elucidate 
what happened to the placenta in this ease. I understand it was left attached to tlie 
gall bladder and the liver. 

DR. GEPPERT (closing). — We made a point of looking up the relative figures 
on transverse and vertical incisions. The only two things that stand out arc that 
in using the vertical incision there is a little tendency to tear into the muscular part 
of the uterus during the delivery of the head and shoulders. In doing the trans- 
verse incision there is a tendency to profuse bleeding in the lateral extension.^. As 
far as the relative occurrence of rupture goes, there seems to be no difference be- 
tween the two modifications of the technic. 

In answer to Dr. Duns, el, I would say that we have no definite way of knowing 
just when this woman ruptured her uterus. We believe she ruptured it somctinic 
. during the third month, otherwise wo would not expect to get a complete transference 
of the placenta. The placenta was definitely attached to the liver and to the ga" 
bladder and was not free in the abdominal cavity. Tlie edges of the uterine rupture 
were dry and everted. There was no free blood and very little fluid in the abdominal 
cavity. On that basis, we presumed that the rupture was a very old one and that 
the woman had a true secondary transplantation, and abdominal pregnancy. In this 
case the umbilical cord was brought out through the upper angle of the incision. 
Drainage persisted for about five weeks. 


PUERPEEAL STERILIZATION 


Fred L. Adair, M.D., and Ira Brown, M.D., Chicago, Ile- 
(Trom the DcpartviciU of Ohstetrics and Gynecology, the University of Chicago, ond 

the Chicago Lying-in Hospital) 


D URINC tlio last, fifteen months at the Chicago Lying-in Ho.spihi , 
50 women liavc been slcrilizecl liy tying off tlie Fallopian 1iil>f‘-‘’ 
within the fii'st Iwenty-foni’ hoiiivs after delivery. The average nimil^*^' 
of hours elaiising between the delivery and the operation was ll.n; 
shoi'tost time was l.o and the longest *23.5 lionrs. 


.Skajan’ has reported 120 puerperal sterilizations done between the .“ccond nm 
twenty-ninth po.'^t-partum day.s. IJis report covers a five-year period. Tliere 
series of dC patients wlm were operated upon between the fiftli and twenty-iiiu i 
post-iiartuni days. In this group, there were 7 cases of thrombosis and one e 
embolism, an incidence ot over 17 per cent. Tlirombosis was especially trequ*'^’^^ 
where the oponition was performed five or six days po.“t parturn. In a group o 
cases done on the fifth and .sixth post-partuin day.s, there were 4 cases of tbromhu i- 
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and 1 of embolism^ an incidence of over 41 per cent. He included in liis report a 
series of 80 patients operated upon between the second and fourth days post partum. 
In this group, there was only one case of thrombosis, an incidence of 1.25 per cent. 
He enumerates the following probable etiologic factors for thrombosis: (1) less 
satisfactory general condition of the patient, (2) the use of ether instead of local 
anesthesia, (3) complicated labor with artificial delivery, (4) post-partum hemor- 
rhage with insertion of hand in the uterus, and (5) demonstrable infection previous 
to operation. 

The morbidity and mortality of our 50 eases of puerperal steriliza- 
tion are compared with those of a series of 465 cesarean sections and 
sterilizations. There were 399 lower segment, 7 classical cesarean sec- 
tions udth sterilization, and 59 Porro cesarean sections. The standard of 
febrile morbidity advocated and approved by the American Committee 
on Maternal Welfare was used in calculating the morbidity. This -stand- 
ard is as follows: any patient with a temperature of 38° C. (100.4° P.) 
or over, recorded on any two days after the first twenty-four hours post 
partmn, oral temperature readings being made at least 4 times daily, is 
regarded as febrile. The incidence of febrile morbidity in the 50 eases 
of puerperal sterilization was 6 (12 per cent). The maximum tempera- 
ture was 101.5° P. and not one of the febrile eases had a fever which 
lasted more than two days. The febrile morbidity in the 7 classical 
cesarean sections was 85.7 per cent; 59.5 per cent of the Porro cesarean 
sections were febrile, and 40 per cent of those having a lower segment 
cesarean section had a febrile reaction. The average morbidity for all 
types of sterilization combined with cesarean section Avas 43 per cent, in 
comparison Avith 12 per cent morbidity in the present series. 

The average period of postoperatwe hospitalization AA^as 11.3 days. 
The febrile cases Avere discharged betAA^een the ninth and fourteenth post- 
operative days. In the Avhole series there Avere tAvo minor AA^ound infec- 
tions AAdiieh healed rapidly. Both of these patients AA^ere afebrile. They 
Avere discharged on the thirteenth and fourteenth postoperative days, 
respectively. There Avere no deaths in the cases of puerperal steriliza- 
tion, AAdiereas in the cesarean section and sterilization group, there AAm’e 
4 deaths, an incidence of approximately 1 per cent. 

Labor Avas induced medically in 10 per cent of these patients at or 
near term. This Avas done because of some maternal complications 
AA^iich rendered the continuation of the pregnancy undesirable. One of 
these patients had a febrile morljidity. 

The average parity of the patients Avas 4.6. . The average age of these 
AA’-omen Avas 29.5 years; the j^oungest A\^as 20 years old, the oldest 42. 
The former patient Avas a cardiac AAuth mitral insufficiency, and she had 
three other living children. A local anestliesia Avas used exclusively in 
these 50 cases. The usual preoperatwe medication consisted of gr. 
of morphine and of scopolamine giA-en 11/4 hours preoperatiA’ely 

and Yq gr. of morphine and Y^qq gr. of scopolamine given one-half hour 
preoperatively. The dosage Avas varied someAAdiat depending on the size 
of the patient, those of lighter Aveight being given a smaller dose than 
those of heavier Aveight. 
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However, in cases of cesarean section witli sterilization, preoperative 
medication with barhitiu-ates and morpliine is not used frequently in 
conjunction with local anesthesia because of the excitation of the patient 
and the possible effects of these drugs upon the fetus. 

The technique of tlie operation is relativelj’’ simple: local infiltration 
anesthesia with 0.5 per cenfnovoeaine solution is used in the abdominal 
wall and Avithin the peritoneal cavity. A small median incision is made 
immediately below the umbilicus. The round ligament is grasped with 
the fi^ngers, exposing the uterine horn together with the tube. The Fal- 
lopian tube is gently grasped Avith Allis forceps and 1 to 2 c.c. of a 0.5 
per cent noA^oeaine solution is injected betAAmen the leaAms of the me.so- 
salpinx. The tube is kinked by pulling it foi’Avard Avith the Allis clamp. 
The tube is then clamped on both sides of the Allis forceps and then 
crushed about 1 cm. on either side of the forceps Avith a hemorrhoidec- 
tomy clamp. Black silk and catgut have both been used by passing the 
suture through the mesosalpinx, and then tying it tightly over the 
crmshed areas of the tube. The opposite horn of the uterus is expo.sed 
and the tube is treated in the same manner. 


Puerperal .sterilization has many adAmntages. We haAm tried this pro- 
cedure to determine its efficacy and .safety as compared AAoth other means 
of sterilization. The carrying out of this procedure Avithin tAventy-four 
hours after delivery avoids the questionable procedure of cesarean sec- 
tion for sterilization and the nece.s.sity of subsequent hospitalization and 
operation for sterilization. It also aA’oids the loss of time and the ex- 
pense of the subsequent hospitalization period. The period of hospital- 
ization subsequent to delivery is not prolonged more than one or tA\o 
days. In analyzing our cesarean sections, it Avas found that many of 
them Avcre done Avhere sterilization Avas an important consideration and 
AA'as used as an indication for the procedure. Doubtless, similar condi- 
tions exist in other clinics and in.stitutions. Obviousty, our series is not 
large enough to draAV any final conclusions relatiA’e to the desirahilit.' 
and safety of this operation as compared Avith other procedures fm 
sterilization. In this group of cases there Avas no indication for cesarean 
section other than sterilization. 


Most of the Avomen Avere multipai'as and the average duration of the 
labor AA’as approximately scA’en and one-half hours. There Avere onl.A 
cases AA'here labor A\'as more than ten hours and in 1 the labor Avas lc.ss 
than one-half hour. These cases Averc selected Avith Amry great care an 
every effort Avas made to eliminate tho.se Avho had a potential genita 
infection. There A\'ore no eases of mechanical induction of labor. 
genital manipulations prior to or during labor Avere considered as hazards 
and such cases Avcre automatically excluded. Where there Avas danger ot 
the introduction of infection, either ante parlum, intra partum, or post 
partum, from ])rocedure.s, such as difficult operative deliveries, manual 
removal of the jdacenta, po.st-partum hemorj-hage, etc., puerperal .steri- 
lization Avas not done. 

In the AA'hole series of eases the aA-erago length of time Avhich elajisu 
betAveen the rupture of the membranes and the delivery Avas 5.1 houu, 
though 3 patients Avith membranes ruptured for more than forty liour^ 
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showed no morbidity. There were 6 deliveries with low forceps, 1 of 
which was febrile. The other patients delivered naturally. 

There is practically nothing in the literature relative to the puerperal 
sterilization. F. E. Whitacre, formerly of our staff, suggested the pro- 
cedure of sterilization immediately following delivery. Not being in 
favor of subjecting recently delivered women to such an operation im- 
mediately after the termination of labor, the above procedure was 
adopted. 

The following outline gives the indications for which puerperal sterili- 
zations were done : 

CASES 


Cardiac (27) 

Rheumatic heart disease with insuflSciency 26 

Congenital heart disease 1 

Cardiovascular (4) 

Hypertensive heart disease 1 

Rheumatic lieart disease with pre-eclampsia 1 

Chronic glomerulonephritis with cardiac disease 1 

Essential hj’pertension 1 

Chronic infectious diseases (6) 

Pulmonary tuberculosis 5 

Chronic bronchitis witli marked arthritis 1 

Constitutional diseases (3) 

Diabetes 1 

Thyrotoxicosis 1 

Anemia of pregnancy 1 

(with previous post-partum hemorrhage) 

Neurologic diseases (7) 

Spastic paraplegia with rheumatic heart disease 1 

Epilepsy 4 

Mixed psyclioneurosis 1 

Paralysis of lower extremities 1 

Vascular diseases (1) 

Marked vulvar varicosities 1 

Cardiovascular renal disease (2) 

Chronic nephritis 2 

Total 50 


It is to he emphasized that in our series of cases there has been neither 
thrombosis nor embolism. 

Recently, E. F. Daily analyzed 1,000 cesarean sections of all types in 
the Department of Obstetrics and Gynecology at the Chicago Lying-in 
Hospital. This series was divided chronologically into two groups of 500 
each. There were 182 cesarean sections and sterilizations in the first 500 
cases as compared -ndth 217 in the second 500 cases. The number and 
percentage of the cases in which the indication for sterilization was a 
decisive factor showed an increase of 15 per cent. The major indications 
of this group were chronic cardiac and other organic diseases. If one 
considers cardiac disease alone, there was an increase of 97 per cent in 
the second series of cases over the first series, in which the operation was 
done largely because of the indications for sterilization. In the chronic 
nephritic group there was an increase of 143 per cent in the second series 
as compared with the first. There was an increase of 2,7 per cent of 
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felirile morbidity in the second series of cesarean sections witli steriliza- 
tions over the analogous cases in the first group. 

Of the 406 cesarean sections and sterilizations, 287 were done by tlie 
Madlener technique and 119 hj'- resection of the tubes. In comparing the 
first 500 with the second 500 cesarean sections, there was a decrease of 
tubal resection from 74 to 45 cases, a drop of 40 per cent. The use of the 
Madlener technique increased 56 per cent. In our series only one case 
was done by means of tubal resection. The others were done by the 
Madlener technique. 

We are inclined to believe that this is both a desirable and safe proce- 
dure in women who are neither actually nor potentially infected hy 
genital manipulations prior to or during labor. IJnle.s.s other indications 
actually exist for performing cesarean sections, we are of the opinion 
that it is better to follow natural delivery with this method of puerperal 
sterilization than to resort to cesarean .section. 

It is in patients who have a natural delivery, particularly in multiparns 
with rather short labors, that puei'peral sterilization within twenty-four 
hours is indicated. 

CONCLUSIONS 

We have made a preliminary report of 50 cases of puerperal steriliza- 
tions performed within twenty-four hours after delivery. The morbidity 
and mortality of these patients are compared with those of patients who 
were .subjected to cesarean section with sterilization. Preoperative basal 
anesthesia with local infiltration anesthesia was used exclusively in carry- 
ing out the technique of this operation. We are eliminating cesarean sec- 
tions for sterilization. The cases were carefully selected and potential 
infection was regarded as a contraindication to the performance of 
puerperal sterilization. This operation may be considered as a desirable 
sub.stitute for late sterilization. In case no contraindications exist, it i-^ 
performed within twenty-four hours subsequent to delivery. At lha 
present time we are of the opinion that puerperal sterilization, sub- 
sequent to the first twenty-four hours after delivery, is not a desirable 
])rocedure and that the neee.ssity of sterilization should not lead us to 
])erform a cesarean section in the absence of other indications. 
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GEANULOMA VENEEEUM OF CEEVIX UTERI 
A Statistical Study 

Edgar R. Fund, M.D., Georgia Brawner Huie, and 
Y. A. Gotcher, M.D., Augusta, Ga. 

(From the Department of Pathology, University of Georgia School of Medicine) 

T he cervix uteri is now recognized as a site for the lesion of granu- 
loma venereum (inguinale), either with or without ulcerations else- 
whered This exuberant granulomatous ulceration of the cervix simu- 
lates carcinoma so closely that the diagnosis is usually made onlj^' after 
histologic study of a biopsy. The frequency of this specific condition 
has never been determined, yet granulomas of the cervix have been de- 
scribed since 1928. Gardner^ suggested that such granulomas may pos- 
sibly be related to granuloma inguinale (venereum). In 1934 McGee® 
reported eight cases of cervical granuloma, in none of which was he 
able to demonstrate Donovan bodies. He classified these lesions as a 
nonspecific granuloma Init observed that five of his patients responded 
favorably to treatment with tartar emetic. It is interesting to note that 
his patients were negroes, from 19 to 60 years of age, and in each a 
tentative clinical diagnosis of carcinoma was made. 

Granuloma venereum (inguinale) of the cervix was not established as 
a definite entity until 1937^ and it was then observed that the Donovan 
bodies had an affinity for silver. This observation followed a previous 
description'* of a specific histologj’' for granuloma venereum and a pathog- 
nomonic cell was discerned. In regard to granuloma venereum of the 
cervix, questions now arise as to its numerical, racial and age incidence ; 
sjunptomatology ; its association with ulcerations elsewhere. We have 
reviewed all sections of cervices wliich iiave been examined in our lab- 
oratory for the past ten years. The criteria for the diagnosis were 
based upon the observations made in a former article.^ In all cases that 
were accepted as positive, the pathognomonic cell was observed. This is 
a large cell which contains intracytoplasmic cysts; and the round or 
rodlike Donovan bodies are grouped peripherally within the cysts. 

From our previous studies on venereal diseases we have recognized 
histologic characteristics which frequently enable us to diagnose, in ad- 
dition to granuloma venereum, Uunphogranuloma venereum and chan- 
croid.® In lymphogranuloma venereum tliere is pronounced peritubu- 
lar infiltration with plasma cells and lymphocytes, accompanied by 
fibroblastic activitjq dilated lympliatics, and in some cases Avith giant cells 
of the foreign body type. Occasionally foci of suppuration are noted, 
similar to that tjqie of reaction seen in buboes, necrotic centers sur- 
rounded by macrophages. The chancroid is characterized by superficial 
necrosis infiltrated Avith polymorphonuclear leucocjdes. In the sur- 
rounding area plasma cells, lymphocytes, and endothelial leucocjdes are 
also present. There is an acute peri- and endovasculitis AA'ith pronounced 
SAA'elling of tlie endothelium, frequently blocking the lumen of the capil- 
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laries and leading to necrosis. The vascular changes are charaeleristic 
and responsible for the superficial necrosis and nnhealtliy granulation. 

We were unable to find a single case of granuloma venereum of the 
cervix in the files prior to 1934. However, since 1934 nine cases were 
observed. This confirms the impre.ssion shared by our colleagues that 
venereal granuloma is on the increase. The 9 cases •were found in the 
830 biopsies of the cervix which were performed heUveen Jan. 1, 1934, 
and March 31, 1938. This is 1.1 per cent of all cervices that were 
biopsied. Of these 830 patients, 694 were white and in none Avas the 
diagnosis of granuloma venereum made. Of the biopsies from the 136 
negro patients, 9 Avere positive for granuloma venereum, an incidence 
of 6.6 per cent. If the 69 carcinomas are eliminated from this group, 
AA'e find that 13.4 per cent of the remaining 67 negro patients aa'Iio com- 
plained of cervical lesions, suffered from granuloma venereum. 

No especial age incidence could be established from this small group. 
Like McGee’s patients A\uth non.speeific granuloma, ours varied in age 
from 18 to 62 years. It does occur (Table I) most commonly in the 
periods of sexual activity, thus lending support to the assumption that 
this is a Amnereal disease. 


Table I. Symptomatology 
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SYMPTOMATOLOGY 

The duration of romplaiutp, from wiiicli the patients sought relief, varied fr''’"- 
two months to two years, with an avcr.agc of ciglit months. Eigiit patients corn 
pl.aiiied of vaginal diseharge and in C of these the discharge was blood -sf.oo' 
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Three suffered some pain in tlie lower abdomen, 1 complained of backache, and 1 
had lost weight. The 6 hospitalized patients exhibited a varying degree of anemia. 
It is interesting to note that these symptoms suggest carcinoma, and in 5 this was 
the presumptive clinical diagnosis. A presumptive diagnosis of granuloma venereum 
was made in four instances. ' These 4 patients were seen in the past two years while 
a group study of the venereal diseases was being conducted at the University of 
Georgia School of Medicine. 

Pive of the patients had borne childi-en, and 1 of the remaining 4 was pregnant. 
Four patients were tested with Frei and chancroid bacillary antigens. Two of these 
had positive chancroid tests and in one of these the histologic lesion suggested 
chancroid as well as venereal granuloma. The other 2 patients reacted positively 
both to the chancroid and Frei antigens, and in both of these the histology sug- 
gested chancroid. One patient, a diabetic, was tested with Frei antigen and did not 
react. She, however, had a history of a previous bubo. Four patients were not 
tested for venereal lymphogranuloma or chancroid. The histologic lesion of one 
suggested lymphogranuloma venereum and the ulcerations were accompanied by 
elephantiasis of vulva. One had a history of gonorrheal infection; one had previ- 
ously been operated upon for pelvic inflammatory disease; and in the section from 
the fourth patient, tlie histology suggested granuloma venereum complicated with 
chancroid. 

In our experience, multiple infectionso are so common that we believe that granu- 
loma venereum usually occurs superimposed upon other conditions. The histories, 
physical findings, and histology suggest that this disease in most of these patients 
was superimposed upon gonorrheal cervicitis, chancroidal infection or lesions of 
lymphogranuloma. The lesion was limited to the cervix or cervix and vagina in 5 
cases, and in 3 to the cervix alone. In the other 4 cases, ulcerations were also pres- 
ent on the vulva, and in only 1 was an inguinal ulceration present. 

SUAIMARY 

From a study of 830 biopsies of diseased cervices of tlie uterus, the 
lesion was due to granuloma venereum in 9 cases, an incidence of 1.1 
per cent. 

In biopsies from negro patients the incidence was 6.6 per cent. 

In biopsies from negro patients ivithout carcinoma of the cervix, the 
incidence was 13.4 per cent. 

We have never observed granuloma venereum of the cervix in a biopsy 
from a white patient. 

Nine cases of granuloma venereum of the cervix have been found since 
1934. No cases were observed six years prior to 1934. 

The cervix uteri may be the primary site of granuloma venereum, and 
is often a complication of other venereal diseases. 

The sjonptoms suggest carcinoma. 
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THE BLOOD CHEMISTRY IN ERYTHROBLASTOSIS FETALIS 


Report of Three Cases With Abnormal Findings 
Arthur Weinberg, M.D., Par Rockaway, N. Y. 

(From llie Department of Ohsteirics, Sinai Hospital, Daltmore, Md.) 

E rythroblastosis fetalis is still an obscure enongli disease to 
merit reporting any new findings which raiglit throw liglit on its 
pathogenesis, s3Tnptomatolog.y, or treatment. With this in mind I wish 
to report tliree proved eases ivith distinctly uhnsual . blood chemistry 
findings. 

In a brief review of tlie literature including the classical reports of 
tlie disease,^'® I found no reference to unu.sual findings in the blood 
urea, blood uric acid, and blood chloride values. Moreover, the conclu- 
sions as to the serum protein values are not in agreement. The clinical, 
hematologic, and pathologic pictures are fairly uniform in aU cases, hut 
except for the bilirubin determinations the other chemical determina- 
tions seem to have been overlooked. The reason for this is probably the 
technical difficulty in obtaining .sufficient blood from newborns for com- 
plete analysis. In addition po.ssibly usual changes wmre not suspected 
or present. 

REPORT OF CASES 

Tlip following three cases were all .«een at the Sinai Hospital, Baltimore, Maryland. 
Case ]. — Baby E. Tlie sixth gestational product of Mrs. E., aged .31, who.'-c 
previous pregnancie.s terminated as follows: (1) Normal full-term parturition ai 
Sinai Hospital. Cliild alive and well aged 11 years. (2) Full-term parturition, clnW 
developed jaundice and died at Johns Hopkins Hospital at the age of one month 
No autop.sy record wa.s obtained; the diagnosis was icterus gravis. This was in 19- ^ 
before erytliroblastosis was recognized as a clinical entity. (3) Full-term stillborn 
at Sinai Hospital; cause of death not determined. (4) Premature infant that liw' 
three days. (.5) Full-term stillborn, intranatal death. This labor was induced y 
23 gr. of quinine. TJiis was thought to he a possible cause for intrauterine dent i. 

During tlie pregnancy now under consideration a thorough study for the cau.=e of 
the fetal deaths was made. Diabetes mellitus was excluded by a normal blood sugar 
and a norinnl glucose tolerance test as well as by the absence of glycosuria. BjP’ 
ills was eliminated by a negative Wassermann and Kahn reaction. However, on t le 
advice of tlie syphilologi.st one course of the antisj-philitic therapy was given ^ 
early imrt of pregnancy. TJie patient e.xhibitcd no evidence of cither early or late 
toxemia. In view of the patient’s .slorj- that towards the end of c.ach preceding 
pregnaiuw, .«he had noticed that in the la.st month the fetal movements became Ic'*-' 
pronounced and finally ceased, it was decided to admit her for induction of labor, 
without quinine, throe weeks before term. Labor was induced and the dehvcr.r 
w.as normal. 

At birth the child cried imnicdi-atoly and respiration was established .spontaneou-l. • 
The vernix was .scant and wliite .and the placenta was normal in size and consislea^.'’ 
The characteristic thick yellow verni.x enseosa. was not present. The delivery w,as • 
night and in the artificial light no jaundice was noted. Eight hours after dcioery 
the child developed jaundice. Hematologic study revealed an erythroblastic 
witli characteristic finding.®. Tlie hemogloliin was DO per cent, rod blood cou 

4SO 
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'3^350,000 per c.mm., with a color index of 1.3. The acetic acid residue showed 
80,000 nucleated cells of which 45,600 were nucleated red cells and 34,000 M’ere 
leucocytes. The Schilling differential showed 15 per cent early white cells, mostly 
myelocytes and mestamyelocj'tes, 45 per cent polymorplionuclear neutrophiles, 30 
per cent lymphocytes, 8 per cent monocytes, 2 per cent basophiles. The nucleated 
red cells were macronormoblasts and normoblasts. The red cells in the smear showed 


Fig. 1. — Baby E. Erythroblastosis with icterus gravis. Section of the liver showing 
foci of erythroleucoblastic activity. Deposits of hemosiderin were numerous. 




Fig. 2. — Erythroblastosis with icterus gravis. Section of thymus showing typical 
macronormoblasts growing in an extrameduliarj" focus of blood production. 


anisocytosis with predominance of macrocytes. The clotting and the bleeding time 
were vithin normal limits. The platelets were moderately reduced. The fragility 
test was normal. The Wassermann test was negative and the roentgenologic exam- 
ination of the long bones failed to show sj-philis. The icterus index was 100, and 
the van den Bergh bi-phasic. The gastric contents (vomitus) revealed bilirubin, 
ruling out biliary obstruction. The urine had a trace of bilirubin and urobilin. The 
stools were positive for bilirubin and urobilin. 
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The child had an enlarged spleen and liver and, in a few days, developed rigidity 
of neck and limbs. During the following eight days the jaundice became more in- 
tense, pallor appeared, and the anemia became progressively worse. However, the 
nucleated red cells gradually became less numerous and by the tenth day were entirely 
absent. At this time the icterus index was 1.50 and the urea was 200 mg. per cent. 

The child was treated with a concentrated formula, daily clyses of 5 per cent glu- 
cose, and repeated blood transfusions, but on the eleventh day developed a tempera- 
ture of 103° F., with physical signs of pneumonia, and died. A complete autopsy 
grossly revealed bile stained viscera, a liver of 200 gm. and a spleen of 50 gm. The 
lungs presented evidence of pneumonia complicated by hemothorax. Microscopic ex- 
amination of the viscera demonstrated extramedullary foci of active hematopoiesis in 
the liver, spleen, kidney, pancreas, adrenals, thymus, pituitary^, and lymph nodes. 
These foci on examination presented areas of erythroleucoblastic activity. Hemo- 
siderin deposits were found in the liver and spleen. 

This case is noteworthy for the definite familial history and the blood urea of 200 
mg. per cent. 

Case 2. — Baby B. First pregnancy. At thirty-six weeks the mother developed 
hydramnios, edema, and dyspnea. This was so marked that we considered the pos- 
sibility of interruption. The urine showed a one-plus albumin. The phenolsulphonc- 



phthalein test showed 03 per cent recovery in two hours. The blood chemistry va- 
essentially- normal; Urea 24 mg. per cent, chloride 371 mg. per cent, and total serum 
protein 7.S mg. per cent, with an albumin globulin ratio of 2. The uric acid 
elevated to 5.3 mg. per cent. The maternal Wassermann reaction was negative. ■ 
hydramnios and edema failed to re.spond to conservative treatment and the 
nancy was interrupted at thirty-six weeks by medical induction followed by artificu'i 
puncture of the membranes. Labor was uncomplic.ated and the second stage nns 
terminated by an episiotomy and low forceps delivery of a live female child whi i 
weighed G pounds 12 ounces. The general condition of the child was poor. The tem- 
perature was 9G° F., the heart action slow and irregular, cry- weak, and re.“pir^^ 
tions slow and shallow. It was quite difilcult to resuscitate and intratracheal aspira 
tion, water baths and artificial re.spiration, followed by intratracheal 
with a resuscitator were ncces.sary before the infant was breathing regularly. 
infant kept expectorating frothy sputum. 

Physically the infant presented generalized anasarca involving es 7 )ecially the lU'-L 
hands, feet, and chest. The skin was pale and cyanotic. The heart was not 
and there were no murmurs. Tlie chest presented diffuse moist rales. The 
presented physical signs of ascites. The liver, spleen, and kidneys were not palps 
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There was marked vulval edema and the extremities had pitting edema. The placenta 
was large and friable but the vernix was normal in color and consistency. A hema- 
tologic study revealed a macrocytic anemia. The hemoglobin was 75 per cent. The 
red blood count 2,960,000. The color index was therefore, 1.25. The total acetic acid 
resistant count was 7,600 with 34 per cent of them nucleated red cells. The Schilling 
differential count showed 47 per cent polymorphonuclears, 44 per cent lymphocytes, 
1 per cent monocytes, 6 per cent myelocytes, and 2 per cent juveniles. The urine was 
scant, with one-plus albumin and 5-6-plus cells per high power field. The blood chem- 
istry was again abnormal. The urea was 40 mg. per cent and the uric acid 8.5 mg. per 
cent. The chlorides were 144 mg. per cent. The serum protein was 7.4 per cent with 
an A/G ratio of 4.3. The blood Wassermann reaction was negative as were the x-rays 
of the long bones. 

The infant Avas placed in a heated crib AA-ith continuous pure oxygen supply inter- 
rupted by frequent carbon dioxide inhalations. Mdiole blood was given intramuscu- 
larly but the infant became gi'adually Avorse and died within tAvelve hours. A foAV 
hours before death, 0.5 c.c. of mercupurin Avas given intramuscularly but failed to 
exert any manifest action before death. The autopsy grossly revealed marked ana- 
sarca Avith particular edema of the face and the extremities, ascites, and hydrothorax. 
The viscera were pale and edematous but aside from that Avere grossly normal. The 
liver and spleen were small, weighing 120 and 5 gm., respective!}". The kidneys were 
normal in size and shape. Microscopically, extramedullary blood production was 
eAudent in numerous organs. There Avere foci of active liematopoiesis of the erythro- 
leucoblastic variety in the liver, spleen, thymus, pancreas, adrenals, lymph nodes, and 
bone marroAv. 

This case of hydrops is noteworthy chiefly because of the potential toxemic status 
of the mother combined with the unusual blood chemistry of the offspring. 

Case 3. — Baby F. First pregnancy. Delivered normally at term, Aveighed 7 
pounds 61^ ounces, and was born jaundiced. The amniotic fluid was bile stained, 
and the vernix was thick and yelloAV but tlie placenta Avas normal. Physical exam- 
ination revealed splenomegaly in addition to severe icterus. Within the twenty-four 
hours after birth the child developed dyspnea, cyanosis, and refused nourishment. 
A few hours later the child had marked hematemesis and moderate vaginal bleeding. 

The blood count revealed a severe anemia AA-ith tlie color index slightly above one, 
the hemoglobin being 25 per cent and the red blood count 1,200,000 per c.mm. Smear 
and Avhite count Avere not obtained. Blood urea Avas 60 mg. per cent. No other lab- 
oratory tests were done as the child died within twenty-eight hours after delivery. 
The only treatment given Avas Avhole blood intramuscularly and calcium lactate 
by mouth. 

The post-mortem examination grossly shoAA-ed a large spleen and hemorrhages 
into the kidney, uterus, serosa, and pericardium. Microscopically, the organs shoAved 
typical areas of extramedullary erythroleucoblastic activity. 

This case is noteAvorthy only because of the t}'pical clinical and pathologic find- 
ings, a very severe congenital anemia associated Avith icterus and the elevated 
blood urea. 

COMMENT 

In all three cases of erj^throhlastosis presented there AA^ere abnormal 
blood chemistry findings varying from slight nitrogen retention to 
uremia. The nonprotein nitrogen and blood urea AA’-ere elevated in all 
three cases, and the blood uide acid aa^s elevated in the first tAvo. This 
is in favor of renal insufficiency as a significant factor in the fatal cases, 
at least, since all these three infants died. The six kidnej^s examined 
pathologically from these three eases failed to exhibit any organic 
changes of nephritis or nephrosis. It may he that in neAA"horns, renal 
insufficiency may result from functional changes incident to a severe 
anemia, or secondarj" to an intercurrent infection or preceding death 
from erythroblastosis. 
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As regards the pathogenesis of erythroblastosis a suggestion as to the 
underlying difference in the clinical pictures of icterus gravis, hydrops 
fetalis, and congenital anemia is found in contrasting the clinical patho- 
logic findings in these cases. In hydrops, although the nucleated blood 
cells in the peripheral blood were only moderately increased, the foci in 
the viscera were exceedingly plentiful, thus favoring the vieiv that in 
hydrops fetalis the pathogenesis lies either in overgrowth of immature 
forms, or a failure of maturation of erjdhrocytes. However in icterus 
gravis in which the nucleated red cell count is higher, and the foci in 
tire viscera less plentiful the etiology lies in the delivery of these imma- 
ture forms to the circulation with re.sulting increase in destruction. Hell- 
man and Hertig,'* in a study of 13 autopsies on infants who died of 
hydrops fetalis and 6 on infants who died of icterus gravis, also found 
more extramedullary erythropoiesis in the former group. 

The reason for the spasticity in nuclear icterus has never been fully 
explained even though pigmentation of the central nervous system has 
been observed. In Case 1, the infant developed spasticity and rigidity 
of the neck and limbs associated with azotemia. This uremia associated 
with acidosis may be responsible for the rigidity of the neck and limbs. 
This type of spasticity is very often seen in so-called nuclear icterus, the 
outstanding feature of which is the pigmentation of the cerebral nervoiis 
S 3 ^stem, particularty the large ganglia. It is suggested that the azotemia 
associated with icterus gravis may be responsible for the central nervous 
system symptoms frequently found in nuclear icterus. 

In explanation of the edema, in erythroblastosis with hydrops fetalis 
some authorities have .stressed the albuminuria, decrease in total serum 
protein, and reversal of the A/G ratio as the cause. In Case 2 the 
albuminuria was .slight, the serum protein normal, and the A/G ratio 
accentuated stronglj’- suggesting another cause for the edema. The total 
urinarj* output was diminished and this oliguria combined with azotemia 
speaks for renal insufficienc.v as the cause of the edema. The low blood 
chloride is best explained by^ the lo.ss of chloride with the edema, anasarca, 
and effusion fluids. The low chloride value is seen also in eases of 
nephritis with edema and in cases of nephrosis. 

CONCLUSIONS 

1. Azotemia is a frequent complication in severe cases of er.vthro- 
blaslosis of all t.vpes, and when pi’csent makes the prognosis much woisc. 

2. This azotemia maA' be the responsible factor in the central nervou.s 
system s.ymptoms in nuclear icterus. 

3. Renal insufficienc.v, per se, and not albuminuria and decrease iu 
.serum jjroteiu. is the moi’e probable cause of univensal edema of the 
newborn. 

4. In tiie absence of signs of acute nephritis, mercurial diuretics along 
with blood transfusions and l.vophile (concentrated human scrum) seern 
to bo indicated in treating the edema. 

SUMMARY 

Three fatal cases of ciythroblaslosis fetalis arc presented, one with 
icterus gravis, one with hydrops felali.s, and one vith congenital anemia, 
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all of which showed abnormal blood chemistry : azotemia, which is there- 
fore regarded as an unfavorable prognostic sign. 

The author wishes to thank Dr. Daniel Sondheimer, resident pathologist at Sinai 
Hospital, Baltimore, Md., for the pathologic examinations and for helpful suggestions 
m the preparation of this paper. 
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PRECOCIOUS PUBERTY DUE TO AN OVARIAN CYST 
IN A FIVE-YEAR-OLD GIRL 

William F. Mengert, M.D., Iowa City, Iowa 
(From, the Department of Ohstetrics and Gynecology, The State University of loiua) 

NT A., aged five years (Hospital Number E 6088), was first seen July 13, 1935, 
*• ^ . with the history of considerable breast development during the previous two 
months. On the day before consultation, the child while sitting on the toilet, an- 
nounced, "Cherry juice is running down my legs.” On inspection definite blood 
mixed with mucus apparently coming from the vagina, could be seen on the inner 
surface of each thigh. Subsequently a study of the visual fields and a roentgenogram 
of the sella turcica were done and revealed no abnormalities. 

The breasts were definitely enlarged (Fig. 1, A) and the parenchyma was nodular 
and shotty. There was bloody mucus with a typical menstrual odor surrounding 
the vulva, and the external genitalia, although small and in proportion to the child's 
size, presented such adult characteristics as brownish pigmentation and well-developed 
and sharply-defined labia minora. In addition, the vaginal mucosa was not only 
unlike that of a prepuberal child but also was thrown into definite folds resembling 
rugae. There was no well-defined axillary or pubic hair although on close inspection 
a few scattered hairs could be seen on the mons veneris. Eectobimanual examination 
was done under anesthesia the following morning. The uterus was enlarged almost 
to the size of that of an adult virgin. There was a cystic, symmetric mass, the size 
of a golf ball, in the left adnexal region, but nothing was palpable on the right 
side. Biopsy of the vaginal epithelium taken at tliis time showed (Fig. 2) hyper- 
plastic mucosa with a stratified, considerably thickened, squamous epithelium slightly 
cornified in some areas, and with a papillated basal layer. 

Exploratory laporotomy was performed on July 16, 1935. The right ovary was' 
small, the size of a navy bean, and its surface was smooth, presenting no follicles. 
It was the typical ovary of a child. The left ovary was replaced by a smooth, 
glistening cyst 4 to 5 cm. in diameter (Fig. 3). Both tubes were extremely long 
and tortuous and with the uterus were approximately of adult size. In fact, with the 
exception of the right ovary, all of tlie intra-abdominal genitalia presented adult 
characteristics. Careful palpation of each kidney and suprarenal area revealed 
nothing unusual. Left salpingo-oophorectomy with cornual excision and appendec- 
tomy were performed. 

The report of Dr. H. P. Smith is as follows: "The left ovarian mass measures 
two and a half by four centimeters in diameter. The surface is smooth and be- 
neath it can be seen several cysts three millimeters in diameter. On section several 
larger cysts are found. They are lined by a smooth yellow membrane. Micro- 
scopically the lining of the cysts is composed of polyhedral cells several cells in 
thickness. Some resemble granulosa cells; others have vacuolated cytoplasm, like 
that of lutein cells. The stroma between the cysts is of the normal mature type. 
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There is no evidence of malignancy. Ordinarily, cysts of this type are not regarded 
as being neoplastic. Disturbances in other glands of internal secretion, e.g., tlic 
hypophysis, might produce this effect. However, if this were true, it is diflScult to 
understand why cysts did not form in the other ovary. Diagnosis: Granulosa cell 
cysts of left ovary.” (Dig. 4.) 

The convalescence was uneventful and to date (three years later) the child has 
been entirely well without recurrence and has been developing in an entirely normal 
fashion (Fig. 1, B and C). She has returned to the prepuberal condition of a 
normal female child with one exception ; the breasts, although smaller, softer and less 
nodular, remain slightly larger than is to be expected of a girl eight years of age. 



A. B. C. 


Fip. 1. — A, Preoperative condition, aeed 5 years ; B, nine months postopenativc , 
C, two and one-half years postoperative. 

HORMONAL STUDIES*' 

The liornione content of the cy.«tic tluid, of pre- and postoperative urine 
and of a urine specimen taken in January, 1938, was investigated. There were 1,0 
nit units per liter of the e.'-trogenic lionnonc in the preoperativc urine specimen- 
Approximately 35 c.c. of fluid wore a.spiratod from tlic extirpated cyst and con 
laincd the e.strogcnic hormone in a concentration of 20,000 rat units per h 

were done in tlie Dopartnicnt of Jioolopv tliroiipli tlic courtc.iy of Profe.-sor 
Emil M’D-schi. 
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Neither the urine specimen obtained during the first postoperatve week, nor that 
obtained in January, 1938, two and one-Jialf years after operation, gave any re- 
action in test rats. 

DISCUSSION 


Three views concerning the nature of the tumor can be entertained. It may liave 
been: (1) a follicle cyst developing as the result of some hormonal stimulus 

originating elsewhere in the body; (2) a follicle cyst arising independently of any 
extragenital influence; (3) a primary neoplasm arising independently in the ovary. 

If the tumor was a follicle cyst developing as the result of some hormonal stimu- 
lus originating elsewhere in the body, perhaps in the hypophysis or adrenal, it is 
difficult to credit such a stimulus witli a selective action affecting only one ovary. 
Moreover, no tumor of hypophysis or adrenal was discovered although such a possi- 
bility was considered. AVere such a tumor present, and undiscovered despite the di- 
agnostic efforts to find it, one would have expected the child to have developed 
similar cysts in the remaining ovary in the three years which have elapsed since 
operation, and for these cysts to have given evidence of their presence by further 
precocious sexual development. Instead the patient has had a completely normal 
physical development and the breasts have regressed noticeably in size, (Fig- 
B and C). 

Follicle cysts apparentlj-' may arise independently of any extragenital influence, 
and Adair and AVattsi have shown that the fluid may contain relatively high con- 
centrations of the estrogenic hormone. However, such cystic development in a flve- 
year-old girl is rare and difficult to understand. 

The view that the cyst was a primary neoplasm is open to the objection that it 
contained no cells suggesting such origin. As Doctor Smith points out, “ . . • 
dinarily cysts of this type are not regarded as being neoplastic. ’ ’ 

At any rate, there seems to be little doubt that this tumor was not malignant. 
AAffiatever its origin and its nature these basic facts remain: (1) there was sufficicn^ 
estrogenic hormone in a unilateral ovarian cyst to account for precocious puhcrtj 
in a five-year-old girl; (2) the jiremature sexual development ceased abruptly "it‘ 
the removal of the cyst; (3) the child has remained well and normal over a three- 
year period since extirpation of the cy.st. 
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Jacoby, Wishengrad, and Koopman: An Evaluation of the Complement Fixation 

Test for Gonorrhea, Am. J. Syiih., Gonor. & Yen. 22: 32, 1938. 

The authors state that a total of 7G0 patients were examined b\' comidcincnl 
fixation for gonorrliea by two different techniques with agreement in 81 per eea 
of the examinations. This group consisted of cases under treatment and 
for diagnosis. 

In the first groiq), 80 per cent had po.sitivc tests. In the second group 38,a per 
cent had positive tests. 

In the first groui) the greatest number of positive tests were present i’”' 
tionts having gonorrhea with complication.s, and those in wliom tlic disease 
been present for a period of from one to .six months. . 

A large percentage of positive tc.sts were found in patients with acute inio^ 
tions and in those in whom the infection had been present less than three ue(- 

In the group of jiatients for diagnosi.«, from 13.4 to lo.u jicr cent .‘•bowed non 
.specific po.sitivc reactions. 

The complement fixation test for gonorrhea has but a limited usefulness ^ 
not reliable for diagnostic purposes. With further refinement and standarf iz- 
tion of the teclinique. the test niav eventuallv become more Hi)ecific. 

C. O. M.vr.AXi< 



EUPTURE OP URINARY BLADDER COMPLICATING EARLY 

PREGNANCY 

Louis LANOJiAisr, M.D., New York, N. Y. 

(From the Department of Ohstetrics and Gynecology, New YorTc University College 
of Medicine, and the Ohstetrical and Gynecological Service of the Third 
INeiu Yorh University'] Surgical Division Bellevue Hospital) 

T T HAS long been, known that a gradually increasing obstruction of the urethra 

may be caused by a retroverted pregnant uterus. Such an obstruction is relieved 
either by replacement of the uterus spontaneously or by manipulative means, or goes 
on to complete obstruction with the retention of large amounts of urine in the blad- 
der as the gi'owing uterus becomes incarcerated in the pelvic cavity. The following 
case is reported because, in addition to the retention of urine, the unusual complica- 
tion of rupture of the bladder was present. 

Mrs. E. C., aged 38, gravida ii, para i. Wassermann negative. Date of last 
menstrual peiuod, Dec. 19, 1937. Expected date of confinement. Sept. 26, 1938. 

The patient was admitted to the hospital at 10:30 p.ji. on March 12, 1938, com- 
plaining of severe suprapubic pain of about one hour’s duration, which began fol- 
lowing an attempt at intercourse. Actual penetration did not occur, the weight of 
her husband causing a sudden onset of pain in the region of the bladder. She stated 
that she had experienced difficulty in voiding for several weeks prior to the present 
illness, at times passing very small amounts of urine, at other times large amounts 
and, occasionally, not being able to pass any. During this time she had a sense of 
discomfort in the region of her bladder, apparently not severe enough for her to 
seek medical advice. For several days prior to the onset of the present illness, the 
patient stated that she had been able to void very small quantities of urine at longer 
intervals. She noticed that her abdomen was gradually increasing in size. 

The patient was in a state of moderate shock, her color somewhat cyanotic and 
her respirations increased. Her abdomen was the size of a seven to eight months’ 
pregnancy. There was marked tenderness over the entire abdomen, more marked 
over the suprapubic region in the midline. Involuntary spasm and rigidity were 
present over the entire abdomen, more marked over the lower half. Shifting dull- 
ness Avas elicited. The blood pressure was 108/75, the red blood count was 3.4 mil- 
lion, the white blood count was 27,750 and the hemoglobin Avas 88 per cent. On 
catheterization six ounces of bloody urine were obtained. 

There Avas no evidence of trauma around the urethra or in the vagina. An old 
laceration of the perineum AAuth extensive rectocele Avas present. The anterior 
vaginal wall gaAm excellent support. The cervix aa'US firm, closed, slightly hyper- 
trophied and pushed forward and up behind the symphysis. The uterus Avas com- 
pletely retroverted, enlarged to the size of a three and a half months’ pregnancy 
and firm in consistency. It Avas not movable. 

A diagnosis was made of intraperitoneal rupture of the urinary bladder. The 
patient was gh’en an infusion of 2,000 c.c. of saline and prepared for an immediate 
laparotomy. During this time signs of shock had progressed; the patient was more 
cyanotic, respirations more rapid, pulse 144, weak and of poor quality. Another at- 
tempt Avas made to catheterize the patient before operation, and 800 c.c. of bloody 
urine Avere obtained. 

Under cyclopropane anesthesia, the abdomen AA’as opened through a suprapubic 
midline incision. On opening the peritoneum there Avas a gush of bloody fluid of 
uriniferous odor. It Avas possible to measure 4,500 c.c. of this fluid, and the estimated 
total fluid in the peritoneal caAuty Avas OA-er 6,000 c.c. The bladder Avas collapsed, 
the Avail being markedly thickened. In the center of the superior portion of the 
posterior AA-all, there was an irregular rupture measuring approximately 4 cm. in 
diameter, the edges of which bled slightlA*. The opening in the bladder Avas repaired 
by three inverting toaa-s of sutures, using number 0 chromic catgut. This was ac- 
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complished with some difficulty because of the friability of the bladder musculature. 
Inspection of the pelvis revealed an enlarged uterus, the size of a three to four 
months’ pregnancy, completelj’’ retroverted. No other abnormalities %vere noted. A 
cigarette drain was placed deep in the pelvis behind the bladder, and a rubber dam 
drain was inserted in the space of Eetzius. The abdomen was then closed in layers. 
A retention catheter M'as inserted in the bladder. Immediately following the op- 
eration the patient was given a transfusion of 750 c.c, of whole blood. 

The postoperative condition was good. Blood pressure 110/70. TJie course was 
quite uneventful. On the first postoperative day there was some cyanosis; respira- 
tions Avere 20 per minute. The urine output was over 1,000 c.c. in the first twenty- 
four hours and remained satisfactory' thereafter. The abdomen remained soft, and 
at no time was there any' distention. The wound healed by primary union. The 
drain in the space of Eetzius was removed on the third postoperative day, and tlie 
pelvic drain taken out on the sixth. Tlie indwelling catheter was rcmoA'ed on the 
eleventh day. FolloAving the removal of the indwelling catheter, the patient was 



1- — The left half of the pelvis with corrc.spondinf;^ half .sections of the .j ' 
cervix, uterus and rectum. The pregriant uterus is seen retroverted, and the cc 

is .shown obstructing the urethra. The approximate site of rupture In the pos 
w'.all of the bladder Is shown. 

catlieterized after each voiding and COO to 800 c.c, of urine obtained each time. An 
attempt aa'us made to increase the contractility- of the bladder by administration o 
an ampoule of pituitrin OA’cry ciglit liours for four do.ses and an ampoule of pitoom 
every eight hours for four more doses without any’ improvement. 

A neurologic examination of the patient .shoAA'cd no evidence of a spinal cord lesion- 
On the first po.stoperativc day', the patient aborted spontancou.sly a three and a 
half month.s’ fetu."--, and three days later expelled a foul smelling placenta an 
mcmbrane.o intact. 

The patient was cysto.scoped on the nineteenth postoperative day, the 
appearing well healed. No other le.sions Averc noted on this examination. 
amount of re.sidual urine gradually' decreased to 300 or 400 c.c. The patient A^a.*- 
not able to empty her bladder completely, cA’cn AA'hen up and about. 

On the twenlA'-.«eventh day, she dcA'cloped an acute follicular ton.sillitis and '’‘n 
tran.sferrcd to the Bar, Nose and Throat SerA'icc. She made an uneventful recoAcry 
and was di.^charged on Aj)ril 12, the thirtieth po.stoperatiA'e day, 

ilaA' 3, I03S. Since her discharge from the lio.'-pital, the patient has been fcehrir, 
Avell. She voided three or four timc.s daily, in fairly largo amounts, and u.^ually one/ 
during the night. .She complained of no urinary symptoms. Tiie abdominal 
AA'.'is found to be avcU healed. On pelA-ic examin.ation a moderately large rectoccc 
ATati found to be pre.sent. The anterior A-aginal Avail shoAA'cd fairly good supper - 
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The cervix was lij’perti'ophied, smooth, and pointed up and behind the symphysis. 
The uterus was normal in size, partly' retroverted, and movable. After voiding, 
400 c.c. of urine wore obtained on catheterization. 

June 27, 1938. The patient stated that she felt well and had no complaints. 
17o urinary symptoms were present. She was voiding normal quantities of urine 
three to four times daily', and occasionally' during the night. The pelvic examina- 
tion was the same as on previous examination. The cervix was behind the sy'mphysis, 
the uterus partly' retroverted. She voided 500 c.c., and upon being catheterized 
immediately' after voiding, 270 c.c. of urine were obtained. The uterus was replaced 
and a No. 4 pessary inserted. 

July 1, 1938. The patient had no complaints. On examination, with the pessary 
in place, the cervix was found to be directed posteriorly and the uterus was in fairly 
good position although not completely' anterior. She voided 580 c.c. and a residual 
of 160 c.c. was obtained on catheterization, immediately after voiding. At this visit 
the uterus was brought up in better position and a No. 5 pessary inserted. 



Pig. 2. — Direct view looking into the pelvis at operation, showing retroverted incar- 
cerated uterus. The bladder is held up to .show rupture in the posterior wall. 

July 8, 1938. The patient had no complaints. She stated she voided more often 
in smaller amounts, four to five times daily' and once during tlie night. On examina- 
tion the uterus was in excellent position with the cervix away from the urethra. 
On this visit, the patient voided 150 c.c. and 55 c.c. were obtained on catheterization 
immediately after voiding. The pessary was removed and not reinserted, although 
the uterus and the cervix resumed their original position. 

Summary . — A case is described in which rupture of the bladder occurred follow- 
ing an attempt at intercourse. The patient's history' suggests a gradually increasing 
urethral obstruction due to a retroverted three and a half months' pregnant uterus 
which had become incarcerated in the pelvis. This had eventually resulted in the re- 
tention of large amounts of urine in the bladder. Because of distention of the 
bladder and consequent thinning of its wall, rupture occurred with relatively' slight 
external trauma. Of special interest is the effect of tliis process on the bladder 
mechanism. Due, probably, to prolonged distention, the normal tone of the bladder 
was lost, resulting in the presence of large amounts of residual urine, not 'affected 
by treatment. Gradually the bladder regained tone, resulting in a progressively 
decreasing residual urine. It is not believed that the correction of the uterine dis- 
placement influenced this process. 

108 East Sevexty-Ninth Street 




ESTROGENIC HORMONE IN THE URINE AND TUMOR OF A 
PATIENT WITH A GRANULOSA CELL TUMOR OP THE OVARY* 

Allan Palmer, M.D., San Francisco, Calif. 

(From the DeparUnent of Ohsietrics and Gynecology, University of California Med- 
ical School) 

T he estrogenic hormone determinations reported here were obtained from the 
study of a 19-year-old, single, Jewish female.t Her chief complaint was con- 
stant vaginal bleeding for more than a year. A firm left-sided freely movable ad- 
nexal tumor the size of an orange could be palpated pelvically. Complete twenty- 
four-hour urine specimens were obtained twice before operation, daily for ten days 
following oijcration, and at weekly intervals for live weeks following her discharge 
from the hospital. In addition to the urine, specimens of blood, tumor tissue, and 
ovarian cj’st fluid were obtained for study on the day of operation. The vitamin 
C content of the tumor has been determined.! 



Fif.'. 1.- 


-Granulosa coll tumor of the ovary. Photomicrograph of solid cellular portion 
of tumor used for blo-a.s.say. (XIOO.) 


Gonadotropic Hormone . — A quantity of each twenty-four-hour specimen was con- 
centrated after the benzoic acid precipitation procedure of Katzmaii and Dbisy." 
None of the specimens of urine, obtained before or after tlic operation, was found to 
contain any active jirincijile tliiit showed its offcct by activation of the ovaries of im- 
nmture female mice. The blood, tumor tissue, and ovarian cyst fluid were not tested 
for gonadotropic hormone. The Friedman pregnancy test was negative. 

hstragrnic Hormone . — It .'■eems advisable to restate that in the assay of unknown 
estrogenic hormones by a biologic method, the result must be in terms of an estro- 
genic eqiiivah.'nt, inasmuch as the biologic, method cannot be si)eciflc for one type 
of estrogen unless the chemical i<lcntity of tluit hormone is known. t All values for 
estrogenic hormone computed for this patient are equivalent to the estrogenic activity 
of crcst.alline estrone. 

•Till" .‘^tii'ly made po'^dhle by a gr.ant from the Christine Breon Fund for Medical 
Keaearch In lie- t.’niversUy of f'allfoltibi. 

tMics P.. F.. a private patient of Dr. D. Susnow. The pathological and clinical 
asjHV-ts of the me to be reported by Dr. G. Y. P,usk and Dr. R. Jtypins. 

tTlie ability of v« ry small amounts of urine, obtained from this patient before 
operation, to prtnluce preinature vaginal opening and e.slru.s In Immature female mice, 
in the ab-:eri';e of ovarian .stlmnl.atloii. Indicates that possibl.v tlie clilcf estrogen 
exc!-et( d v/.as e'driol. 
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Laeh extraiit for assay Avas prepared so as to obtain total estrogenic hormone con- 
tent by acid hydrolysis of the urine at pH 1. Tlic details of the method used have 
been outlined elscwhereA Tlie possible importance of dcterminiiig the “free” and 
“combined” estrogenic hormone proportions was not fully realized at the time ex- 
tracts were jirepared; but a ])arallcl assay i)rocedure carried out on one specimen 
preoperativcly, using whole urine, indicates that the urinary estrin was excreted al- 
most entirely in its “free” slate. The test animals used throughout were con- 
trolled according to a plan already described.'' 

Tlie estrin content of the blood scrum and ovarian cyst fluid was apparentlj’ much 
less than anticipated and consequently was not demonstrated in the amounts of 
these fluids tested. The estrin content of the tumor was obtained by finding the 
smallest amount of fresh tumor tissue which, implanted into the freritoneal cavity of 

Tahij: T. Estuogkxic IIonwoNE E.xcreted by Patient Before and After 

Ol’ERATION 


DATE 

urine SI'ECIMEN 

ASSAY (ESTRONE EQUIVALENT) 

10/ 7/.35 

Preop. IG weeks 

40.0 gamma/24 hours 

10/24/35 

Preop. 13% weeks 

6G.G gamma/24 hours 

1/27/3G 

Day of operation 

S6.G gamma/24 hours 

I/2S/30 

Postop. 1 day 

10.0 gamma/24 hours 

1 /2n/:!(i 

(Incomplete spec.) 


1/30/.3G 

Post op. 3 days 

20.0 gamma/24 hours 

1/,31/3G 

Post op. -t days 

S.O gamma/24 hours 

2/ 1/3G 

Post op. 5 days 

G.G gamma/24 hours 

2/ 2/30 

(Incomplete spec.) 


2/ 3/3G 

Postoj). 7 days 

0.0 gamma/24 hours 

2/ 4/3 G 

Postop. 8 days 

2.5 gamma/24 hours 

2/ 5/3 G 

(Incomplete spec.) 


2/ G/3G 

(Incomplete spec.) 


2/ 7/3 G 

Postop. 11 days 

4.C gamma/24 hours 

2/20/3G 

Postop. 3 weeks 

11.0 gamina/24 hours 

2/27/3G 

Postop. 4 weeks 

0.0 gamma/24 hours 

3/11/3G 

Postop. G weeks 

0.0 gamma/24 hours 

3/18/36 

Postop. 7 weeks 

13.0 gamma/24 hours 

3/25/3G 

Postop. 8 weeks 

4.0 gamma/24 hours 

1/27/3G 

Blood serum 

loss than 50.0 garama/liter 


Ovarian evst fluid 

less than 50.0 gamma/liter 


Tumor tissue (desiccated) 11,700.0 gammaAbogram 


Tabee II, Quantitative A.s.say of Estrogenic Hormone in Eecorded Cases of 

Gr.\ni:eosa Ceetj Tumor 



URINE ESTRIN 

TISSUE 

ESTRIN 

AUTHOR 

FRESH 

DESICCATED 

1930 Schuschania'' 

1933 Dworzak^’ 

1935 Bland" 

1935 Geists 

1935 Geist ( Thecoma) 
1935 Szathmaryio 

1935 Thorntonii 

G5 itr.U./liter 

50 M.U./litcr 
(postop.) 

300 M.tr./liter 

360 M.U./liter 
(postop.) 

7% M.U./liter 
(postop.) 

47 M.U./kg. 

1,000 M.U.Ag. 
1,500 M.U.Ag. 


193G Gospels 

1937 Studdifordia 

S B.U./liter 
(postop). 

3,200 M.U.Ag. 

36,000 M.U./ 
kg. 

1937 Andersoni* 

1937 Meigsio 

17,390 M.U./liter 

5,000 M.U.Ag. 
530 M.U.Ag. 

117,000 I.U./ 
kg. 

1938 Palmer (this case) 

866 LU./Iiter 
(Calculated as estrone) 

20,000 I.U.Ag. 

(Calculated as 
estrone) 
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a controlled test mouse, would produce complete vaginal cornification in that animal. 
The value for desiccated tissue was calculated from that for fresh tissue. 

The values for tissue estrin in this case, although higher than others taken from 
the literature, is conservative, as all such values must be. As yet it has not been 
possible to prepare a medium containing a known amount of crystalline estrone, for 
purposes of abdominal tissue implant procedures, that would be similar in eveiy 
respect to the hormone in tissue cells elaborating that hormone. In a separate ex- 
periment an attempt was made to simulate slow continued peritoneal absorption of 
estrogenic hormone as might occur from a mass of fre.sh tissue cells, by injecting 
known amounts of estrone in olive oil solution intraperitoneally into 100’ newly 
castrated mice. This experiment was temporarily abandoned when it was found that 
not one of the 100 mice developed full vaginal cornification after the intraperitonoal 
administration of ten times the cornifying subcutaneous dose of the same oily solu- 
tion. 

DISCUSSION 

The amount of estrogenic hormone excreted daily by this patient before opera- 
tion, while approximate!}' 4 to 5 times the average daily excretion by a normal non- 
pregnant woman, is about equal to the amount excreted daily by a woman six to eight 
weeks pregnant. A normal woman ma}'" excrete more estrogenic hormone in a single 
twenty-four-hour period during the peak of hormone excretion, i.e., the midinter- 
menstruum than was excreted daily by this patient with the granulosa cell tumor. 
However, the point of difference is that this patient was bleeding while excreting 
the hormone. IMien a normal woman men.struates, her estrogenic hormone excretion 
is at its lowest. Usually the amount is not demonstrable. 

If a reason needs to be given for a tumor so rich in estrogenic hormone con- 
tent being associated with only moderately increased excretion of hormone, it may 
be conjectured that the continuous vaginal bleeding which this patient endured pos- 
sibly accounted for the greatest loss of cistrogenic hormone from her body. Eefer- 
once to this possible means of excretion associated with fall in kidney excretion 
of hormone has been made previously.:*. It is interesting to note also that the 
only case reported in Table II associated with a tremendous hormone excretion was 
one of granulosa coll tumor in a child of four who had had no vaginal bleeding. 
Anderson’s patienU'* continued -to excrete an excessive amount of estrogen two days 
after operation, and it was not until .some time after the fir.st vaginal bleeding oc- 
curring on the third postoperative day, that his patient was excreting normal amounts 
of hormone. On the other hand, in my report the excretion of estrogenic hormone 
was normal beginning the fir.st postoperative day and thereafter. 

SUJIMARY 

Estrogenic hormone determinations on the tumor and urine of a patient with a 
gninulosa cell tumor of the ovary arc reported. Values for the hormone arc calcu- 
lated as estrone. The content of the tumor was found to be 11,700.0 gamma 
(11.7 mg.) per kilogram desiccated tumor tis.sue associated with a maximum urinary 
c.xcretion of SG.G gamma per twenty-four hours while the patient was bleeding. Be- 
ginning the first day after oponition the urinary excretion of estrogenic hormone fell 
to normal. Comparable values from other cases recorded in the literature are tabu- 
lated. 
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A NEW, NONIKRITATING OPAQUE JilEDIUM FOR 
UTEROSiVLPINGOGRAPHY 

II. Elijiination of Acacia 

R. H. McClellak, ]\I.D., Paul Titus, i\I.D., R. E. Tafel, M.D., and 
E. C. Lory, Ph.D., Pittsburgh, Pa. 

(From ihe John C. Oliver Memorial Fcscarch Founclaiion and the Departineiit of 
Obstetrics and Gynccologn, St. Margaret Memorial Hospital ) 

T he use of iodized oils in the x-ray visualization of the uterus and 
Pa]]o])ian tubes is occasionally followed by troublesome reactions. 
Following its injection, acute “chemical” salpingitis, parametritic 
masses, and occasional allergic reactions have been reported. It has 
recently been shown by our group'* - that a solution of mono-iodomethane 
suli)honatc of sodium (skiodan) with acacia is a nonirritating medium 
for uterosalpingography. Skiodan is not irritating to the uterus and 
tubes. It is ra])idly eliminated from the body through the urine and 
docs not liberate free or i2iorganie iodine. 

These studies did not sliow, however, the effect of the acacia used as a 
vehicle nor whether the acacia was eliminated. That a knowledge of the 
effect and fate of acacia is important is pointed out in the literature b.y 
several investigators-'-"' who have shown that acacia when injected in 
large doses intravenously causes damage to the liver. Others® express 
the clinical view, however, that, “long continued presence of acacia 
within the bod.y without apparent harmful effects demonstrates anew 
its innocuous character in man.” We wished to be certain, in addition, 
that the acacia would not become encysted in the peritoneal cavity, as is 
so often the case with iodized oil injected for uterosalpingographjL 
To complete the study of the effect of, and the fate of, skiodan-acacia, 
a series of cxi)eriments was devised to study the action of the acacia 
upon the uterus, tubes, and peritoneum, if any, and to determine its fate 
upon injection into the female internal genitalia and the peritoneum.' 

summary of experijients 

Our experiments with acacia fall into three parts; first, a determination of the 
local or general effect of the injection of acacia info the genitalia and peritoneum of 
female rabbits, second, a stud}' of the blood and urine thereafter for acacia, and 
third, chemical and microscopic studies of the livers of rabbits so injected. 

X. Local and General Effects 

Three rabbits were injected with varying amounts of acacia in different ways. 
Rabbit 101 received 2 c.c. of 20 per cent acacia in the uterus and tubes following the 
technique used in our preceding experiments.a There was no immediate reaction of 
any kind. After thirty-two days this rabbit was killed and the peritoneum and in- 
ternal genitalia carefully examined. There was no evidence of the acacia in the perito- 
neum or genitalia, nor was there any evidence of inflammation or irritation. The 
liver was examined and found grossly to be normal. Rabbit 102 received 5 c.c. of 
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20 per cent acacia directly into the peritoneum. There was no immediate reaction 
and after twenty-five days this rabbit was killed. The gross examination of perito- 
neum and liver did not show any evidence of irritative effect. Eabbit 103 received 
6.6 c.c. of 30 per cent acacia directly into the peritoneum and was killed seven days 
afterward. In this instance the fluid in the peritoneum contained less than 0.1 mg. 
of acacia per c.c. with no evidence of irritation, encysting of this substance in the 
peritoneum, or damage to the liver. 

2. Chemical Tests for Acacia in Blood and Urine 
There is no specific test for acacia. For studies of acacia in urine Sumner’s 
method^ is not effective since acacia does not reduce Sumner’s reagent. Normal 
urine contains materials that produce furfural upon treatment with acid so tliat a 
test by the method of Youngbergs must be a differential one. Bial’s orcinol- 
hydrochloric acid reaction for pentose in urine is perhaps the best indication of 
the presence of acacia in urine. 



A. JS. C. 

_ Fig. 1. — A, Rabbit 101 liver tliirty-two day.s after injection of 0.4 gm. of acacia: 
R, Rabbit 102 liver twonty-nve days after injection of 1.0 gm. of acacia; C, Rabbit 
102 liver .seven day.s after injection of 2.0 gm. of acacia. 

It wa.s found (see Table T) that minute amounts of acacia could be defected in 
the urine at intervals of from 6 to 108 hours after injection. It was concluded 
tlmt if acacia is excreted in the urine it must be in only small amounts and perhaps 
over a very long period of time as was found by Andorsch and Gibson.:* 

For studies of acacia in the blood the oxidimetric method of Keith, Power and 
IVakofield''. o was employed, using 9.6 per cent ethyl alcohol as the precipitating agent. 
In the first two rabbits we were di.sappointed not to find the suspected large amounts 
of acacia in the blood but upon reading the work of Putnaniio we realized tliat wc 
were not sampling the blood early enough to pick up the higher levels of the acacia 
(see Table I). Kabbit 103 showed that the level of acacia reached a rnaximum at 
about six hours after injection and rapidly fell to approximately normal in ]e.“S 
than seventy-two hours. 

2. Chcmiml and Microscopic Sttidies of Livers 
t^evenil invc.'tigators3-5 have pointed out tlmt the liver is damaged following 
intravenous use of relatively large amounts of acacia. AVc felt that wc must know 
if acacia injected into the female internal genitals and peritoneum in the recom- 
mended dosage would have a like efTeel. Itabbits were injected with amounts 
corresponding to •} to 20 times the amounts u.>-ually used in the human being for 
uterosalpingography. These rabbits were killed at thirty-two, twenty-five, and 
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Table I. DETERxtiNATiON of Acacia in Blood and Urine 


RABBIT 

ACACIA 

INJECTED 

URINE 

1 BLOOD 

TIME AFTER 
INJECTION 

ACACIA 
BIAL ’S TEST 

TIME AFTER 
INJECTION 

ACACIA IN BLOOD 
SERUJI 

101 

0.4 gm. 


None 

30 hr. 

208.0 mg./lOO c.c. 




Trace 






None 





84 hr. 

Trace 





lOS hr. 

Trace 

84 hr. 

13.1 mg./lOO c.c. 

102 

1.0 gm. 

12 hr. 

Trace 

. 48 hr. 

18.0 mg./lOO c.c. 



30 hr. 

None 





42 hr. 

None 





02 hr. 

Trace 

90 hr. 

30.3 mg./lOO c.c. 

103 

2.0 gm. 

0 hr. 

None 

3 hr. 

310.0 mg./lOO c.c. 



24 hr. 

None 

0 hr. 

470.0 mg./lOO c.c. 



72 hr. 

Trace 

24 hr. 

312.0 mg./lOO c.c. 





72 hr. 

4.0 mg./lOO c.c. 


Table II. Determination op Acacia in Liver 


RABBIT 

NO. 

ACACIA 

INJECTED 

TIME AFTER 

INJECTION 

ACACIA IN 
LIVER 

MICROSCOPIC 

SECTION LIVER 


0.4 gm. 


29.9 mg./gm. 

Normal 


1.9 gm. 


23.0 mg./gm. 

Normal 

103 

2.0 gm. 


25.4 mg./gm. 

Normal 


seven, days after injection of acacia. In Rabbit 101 the injection was made into the 
uterus and tubes while in tlie remaining two rabbits the acacia was placed directly 
into the peritoneum. The livers were examined in situ in the gross and were found 
to present a normal appearance as to shape, size, margins, and surfaces. They were 
immediately removed from the body and a portion placed in Zenher’s fixative for 
microscopic study and a second portion taken for quantitative estimation of the 
amount of acacia therein. For this analysis the method of Youngbergs as used bj’ 
Andersch and Gibson^ was employed. The amount of furfural producing material, 
calculated as acacia, in all three livers was just above that given by Andersch and 
Gibson* as normal (Table II). 

The microscopic study of these livers did not show the destruction and swelling 
of liver parenclijuna as found by others following intravenous injection of larger 
amounts of acacia,*-* and it was felt that all sections represent essentially normal 
histology. 

SUMMARY 

1. Experimental data indicate that acacia injected in the amounts 
used in uterosalpingography does not irritate the internal genitalia or 
peritoneum in rabbits. 

2. Acacia does not remain in the peritoneum but is rapidly taken up 
and appears in the blood stream within tiiree hours following its injec- 
tion. The maximum level of acacia in the blood is reached within six 
hours, and it has almost disappeared from the blood in seventy-two hours. 

3. We could not prove that acacia is excreted in the urine. It has 
been shomi bj’’ Andersch and Gihson that in bile fistula dogs, acacia 
appears within six hours in the bile, and it is most likelj’’ that the bile 
is the means by which it leaves the body. 

4. Microscopic studies of the livers up to thirty-two days after injec- 
tion of more than ten times the amount of acacia used in human utero- 
salpingography did not show liver damage. 




















498 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


5. The amount of furfural producing material, calculated as acacia, 
in the liver was just above that said to he normal. 

CONCLUSION 

Our previous findings show that skiodan produces satisfactory x-ray 
shadows, and further is nonirritating to the tissues and is rapidly elimi- 
nated from the body. Our present findings show that acacia is non- 
irritating, is not retained in the peritoneum and does not cause liver 
damage. We conclude that skiodan-acacia in uterosalpingography is 
harmless in the amounts used and is, therefore, to be preferred to the 
older opaque media (iodized oils). 

The materials for this investigation were generously furnished by the AVinthrop 
Chemical Co., New York. 
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RELAXATION OF THE PELVIC LIGAMENTS IN 
PREGNANT MONKEYS 

Carl G. Hartman, Ph.D., and William L. Straus, Jr., Ph.D., 

Baltimore, IMd. 

(From the Carnegie Laboratory of Embryology, the Johns lloplcins Medical School) 

P ROFOFND cliaiiges occur in tlie pubic and sacroiliac joints in many 
of the lower mammals during the course of gestation. The hor- 
monal control of the tis.sue metamorphoses involved has been fairly 
well Avorked out.* An examination of modern textbooks of obstetrics”’ ^ 
as Avell as the current literature on the subject indicates that peh’ic 
relaxation in Avomen is generally recognized. ]\Iost of the clinical 
literature concerns eases of pathologic exaggeration of the process 
which may lead to separation of the pubic bones and consequent di.s- 
tre.ssing .symptoms. The pregnancy changes in the ligaments as a 
normal and physiologic proee.ss is al.so strc.ssed or taken for gi-anted. 
Tims Kehrer” stales that the motility of the pelA’ie bones, by loosening 
of the joints, has not only a pathologic significance but aboA’e all a 
])hysiologic one; tor it makes possible an incj’ease in the diameter ot 
the birth canal. DeLee” says that “in the human there is no doubt 
but that the joints soften, thicken and thus enlarge tlie caA’ity oi tbe 
jielA'is. 9 he bones become more inoA'able on each other. ...” 

The relaxation of the jielvic ligaments has been noted in scores oi 
cases in the rhesus monkey (Macaca mnlatta) and in six specimens 
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of the bonuet monke.y (M. radiata) of the Carnegie monkey colony. 
It is the purpose of the present paper to record these facts. 


METHOD OF DIAGNOSIS 

Tlie monkey loossesses prominent ischial tuberosities over viiich the skin forms 
cornified pads, the '‘sitting pads. To test the mobility of the pelvic bones, the 
animal is laid ventral side down across a suitable block so that the tuberosities are 
turned up. Each of these is grasped by a thumb and traction placed upon 
them. The amount of spread is measured by means of calipers and the result is 
recorded in millimeters. The spread of the joints, if considerable, may also be felt 
readily by pressing a finger into the clefts formed in the s.vmphysial joint. 

In this experiment most of the symphysial .spread is caudal and very little at 
the cranial margin of the pubis. This is due to the rotation of the innominates 
and a tilting of the acetabular borders, as one would expect from a study of the 
parts in a prepared skeleton. The rotation may also be proved in the living animal, 
placed on its side, with a lever laid across the lateral margin of the innominate 
bone. On spreading the tuberosities the long free arm of the lever may be seen to 
dip by reason of a depression of the edge of the rotating innominate. This may 
also be i-egarded as evidence of relaxation in the sacroiliac joints. 

In xn-egnant women, Abramson, Roberts and Wilson-"- could also regularly demon- 
strate the mobility of the pelvic bones by tactile examination. While an assistant 
idternately pulls on one leg and pushes on the other the examiner is able to feel, 
with his finger placed over the symphysis, the moveniejits of the bones with refer- 
ence to each other. 

RESULTS 


Nonpregnanl Controls , — Some males and many nonpregnant females were tested 
as controls. For these animals the figures are without exception low, usually 1 or 
2 mm. Some females, however, had pelves uniformly more mobile, registering dif- 
ferences of 3 or 4 mm. Those wore mostly multiparas, though some multiparas had 
tight joints except in pregmancy. The ligaments of males and castrated females 
never .showed the slightest looseness. In most females the stage of the menstrual 
C 3 ’cle 7 nade no difference; but a few females gave the impression of slight rela.xation 
(doubling the spread) toward the end of the cycle. 

Pregnant Females . — Some tj-pical ca.ses are tlie following: 


one month before parturition 
11 days before xjarturition 
parturition 
day after parturition 


Rhesus Monkej^ No. 51 
July 11, 1932, 

Aug. 1, 

Aug. 12, 

Aug. 13, 

Rhesus Monkey No. 2; 

Eighty-first day of pregnancy 
lOGth day of pregnanej" 

At parturition 1933 
Rhesus Monkej" No. 173: 

March 1, 1932, 30 days before parturition 

10 days before parturition 
parturition 
4 daj^s post partum 
19 days post partum 


March 10, 

March 31, 

April 3, 

April 19, 

Rhesus Monkey No. 230: 
Oct. 21, 1933, 
Oct. 28, 

Nov. 1, 

Nov. 10, 

Nov. 13, 

April, 1934 


7 daj's before parturition 
parturition 
3 days post partum 
13 days post partum 
16 days post partum 
many tests 


2.0 mm. 

10.0 mm. 

11.0 mm. 

4.0 mm. 
4.5 mm. 

IC.O mm. 

10.0 mm. 

12.0 mm. 

15.0 mm. 

5.0 mm. 

3.0 mm. 

15.0 mm. 

10.0 mm. 

6.0 to S.O mm. 

6.0 mm. 

3.0 to 4,0 mm, 
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Bonnet Monkey No. 150: 

May 19, 1934, parturition 

May 21, 2 days post partum 18.0 mm. 

May 25, 6 days post partum 16.0 mm. 

May 27, 8 days post partum 15.5 mm. 

June 22, one month post partum 2.5 mm. 

Monkey No. 36 is of especial interest. On June 30, 1930, she was hypophysec- 
tomized, but her subsequent history showed that some pituitary substance was re- 
tained. After a long period of amenorrhea she again menstruated and ovulated. 
On April 18, 1932, she gave birth to a baby. Six days and 2 days lefore yarturiUon 
the relaxation figures stood at only 5-6, but at the time of parturition the figures 
were 11-13 and the following day 16 mm. No explanation is offered for this 
anomalous behavior. 

llelaxation is not usually mueli advanced before the last month of 
gestation, whieli in the monkey has a duration of six lunar mouths 
(against 10 for the human being). In women relaxation is said to 
begin in the fourtli month, which in absolute time approaches the 
beginning of relaxation in the monkey. The post-partum reversion to 
the normal, firm, nonpregnant condition is accomplished within three 
or four weeks. 

Castration during pregnancy in no wise interferes with the loosen- 
ing of the pelvic ligaments. Nor is a living fetus necessary, for several 
eases of complete relaxation were noted after the delivery of a dead, 
even macerated, fetus near term. 

The histologic changes in the ligaments are not great, although no 
exhaustive study of the problem was made. There seems to be no 
indication of bone growth such as described by Loeseheka® for women, 
nor is there any bone resorption or transformation of the connective 
tissue as described for some of the lower mammals. The only change 
which a section of the .sjnnphysis of a pregnant animal showed when 
compared with the control was a loosening of the connective tissue 
fibers due apparently to an edema of the tissue. Whether or not this 
was preceded by formation of ncAv elements by cell multiplicatioji 
remains an open question. 

SUMMARY 

Relaxation of the pelvic ligaments is an invariable accompaniment 
of pregnancy in the rhesus and the bonnet monkeys. The condition 
becomes manifest in the last of the five and one-half months’ gestation 
yieriod and reverts to the nonpregnant condition of firmness within 
three or tour weeks after delivery. The changes take place despite 
castration early in pregnancy or death of the fetus. The loosened 
ligaments are characterized by edema. 
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EUTOCIA COMPLICATED BY LYMPHOPATHIA VENEREA, 
PERIRE CTO ANAL MASS, AND RECTAL STRICTURE 

Harley E. Anderson, M.D., Omaha, Neb. 

(From the Department of Obstetrics and Gynecology, University of Nebraslca College 

of Medicine, University Hospital) 

R ecently Sliclielson, Crotty and Kasselberg reported tlie first proved case of 
lymphopatliia venerea with estliiomene associated with pregnancy.i Similar 
cases were reported by AVilson, in 1930; Das, in 1931; and Gaines and McDowell,2 
in 193G, but these were not confirmed by tlie Frei test, which is now regarded as 
determinative in diagnosis of 97 per cent of all cases. Of two cases reported by 
Dicks in Germany, one had been diagnosed only on the clinical picture; the other had 
a positive Frei test. The latter had a rectal stricture but, like the case reported 
in this paper, Dick’s patient did not have estliiomene of labia majora. 

We wish to reiiort one additional case in a pregnant colored woman, with rectal 
stricture and with a perianal mass, S bj’ 4 cm., and liypertrophy of both labia majora, 
who from a positive Frei skin test was diagnosed as liaving Ijmiphopathia venerea. 
She gave birth to a normal infant; the latter, like the child in Michelson’s report, but 
unlike the two children reported by Dick, failed to show a positive Frei test. 

CASE REPORT 

Sirs. L. F., aged 35, grav. vi, para iv, colored, widow, was first admitted to the 
University of Nebraska dispensary in 1935 with a complaint of a mass about the 
anus for some ten years. Blood Wassermann was 4-plus and she was put on anti- 
sypliilitic treatment. 

In November, 1930, she complained considerably about loose stools and pain in 
the region of the rectum during defecation and was at that time found to have a 
positive Frei test. She was treated by antimony and bismuth with some relief of 
her symptoms. Since that time she has been found to have a positive Frei test 
on numerous occasions, two different antigens having been used for tliis purpose. 

In October, 1937, she entered the prenatal clinic complaining of an amenorrhea 
since June, 1937, and was found to be about four months pregnant. 

Significant past illness; Gonorrhea and sj'philis. In spite of the fact that she 
has had diflSculty with a perirectoanal mass and a stricture of the rectum for some 
ten years, her obstetric history is significant because of the absence of dystocia 
caused by rectal stricture. 

In 1921 she had an inevitable abortion; in 1923 a living baby girl, short labor; 
in 1925 a living baby girl, in labor for only one hour; in 1928 a living baby boy, 
in labor one hour; in 1930 a living baby boy, with a very short labor. 

On Jan. 30, 1938, when about seven months pregnant, she was admitted to the 
University Hospital complaining of severe abdominal pain, numerous loose stools 
and chills accompanied by a temperature of 102° F. The diarrhea was controlled 
by paregoric and bismuth and as the patient was not in labor, she was sent home. 
Following this, she was seen on numerous occasions by the outpatient department 
for similar attacks of diarrhea until she was readmitted to the hospital March 8, 
1938, complaining of chills and fever. Examination revealed the patient at term 
with a rectal stricture which’ would not permit of digital examination and a peri- 
rectoanal mass about 8 cm. in length by 4 cm. in width, located at the left and 
somewhat inferior to the anus and a hj-pertrophy of the labia majora (Fig. 1). 

Laboratory Findings . — A catheterized specimen of urine showed 200 W.B.C. per 
high power field. Hemoglobin 52 per cent, R.B.C. 3,570,000, W.B.C. 10,150, seg- 
mented 61 per cent, staff 9 per cent, lymphocytes 26 per cent, monocytes 4 per cent. 
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Blood 'Wasserraann as ■n’ell as Kahn tests was negative. The sedimentation rate was 
24 mm. in twenty-two minutes. 

Blood chemistry: Serum nonprotein nitrogen 23.4 mg. per cent, total serum 
protein 7.G per cent, serum albumin 3.8 per cent, serum globulin 3.8 per cent, fibrogen 
0.4 per cent. Blood pressure 110/72. 

Course in the Hospital . — At time of admission, the patient was apparently suf- 
fering from a pyelitis which cleared immediately following delivery. She went into 
labor on the fourth day following admission and delivered normallj', after three 
and one-half hours of labor, a living female child, weighing 7.5 pounds. A first 
degree laceration was sustained but of not enough moment to require suturing. A 
very normal puerperal course followed and the patient was dismissed on the tenth 
post-pailum day. Since then, she has reported to the dispensary and her Wassermann 
reaction was reported as 1-plus, while both the Kline and Kahn reactions were 
negative. At present she is again receiving antisyphilitic treatment. The baby’s 
Prei test was negative on the fifth post-partum day and again negative when the child 
was four months old. 



Fig. 1. 


DISCUSSION 

This case of a colored patient is very similar to the one, also colored, reported 
by Michelson, Crotty, and Ka.^selberg with the exception that our case was com- 
plicated by perircctoanal mass instead of esthiomene. In our patient’s case, the 
syphilitic l):ickground is of comparatively little interest, as in the case reported b} 
Michelson .and others. Many investigators report concomitant .s^qiliilis in patient.s 
witli lymphopathia venerea. The clinical and laboratory findings show the patient 
to have had a chronic condition of lymphopathia venerea during the cour.se of which 
she successfully gave birth to a normal full term child. Gaines and McDowell, = 
who report a fatal case of delivery of a woman with a severe rectal stricture due to 
rupture of the rectum, recommend cesarean section in all such cases. In our patient, 
no such difficulty witli rupture was encountered. Apparently from her former his* 
tory, since having a perircctoanal mass as complication, she has delivered two other 
normal living children prior to this time without any harm to either patient or 
children. 

Although changes in the genitalia had not progressed so far that elephantiasifi or 
esthiomene could be diagnosed, yet there was an additional perirectoanal growth 
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previously described, in addition to hypertrophy of labia majora. The effect of the 
lyinphopathia venerea on fertilit}’ is still problematical. Michelson and others, be- 
sides reporting the one case, cite only Dick. The latter states, categorically, that 
females in the late stages of the disease are sterile or unable to find sexual partners; 
but he gives no proof of sterility’ nor does he offer explanation for the etiologj’. 
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ENDOMETRIOSIS OP THE TOIBILICUS 
WiLumi Bersian, M.D., St. Louis, Mo. 

(From, the Gynecological Department of The Barnard Free SJcin and Gancer Hospital) 

E XTEiiPELVIC location of endometrial tissue is uncommon. The umbilicus Is 
one of the rarer locations of endometriosis. Strongin states that only a total 
of 68 cases have been reported in the entire world until the end of 1935. 

I. L., a 40-year-old white, mai'ried female, was seen in the Gynecological Clinic 
of The Barnard Free Skin and Cancer Hospital on Jan. 24, 1938, complaining of 
abdominal pain and pain in the umbilicus, before, during, and after each menstrual 
period. Tliis condition was present since the onset of her menstrual cycle, the se- 
quence of symptoms being the same with each menstrual period. The pain started 
four to five days before each period, continued througliout'-the period, and persisted 
for four to five days after its cessation. The umbilicus became quite tender during 
this time and assumed a bluish discoloration. There was no evidence of external 
bleeding. Menses began at the age of eleven and appeared every twenty-eight days, 
and lasted five days. The patient complained of dysmenorrhea and menorrhagia. 
She had two pregnancies with two normal, full-term deliveries. 

The patient had painful breasts with each menstrual period. Two nodules were 
found in the right breast, both of which were removed, and on pathologic examina- 
tion proved to be intracanalicular fibroadenomas. 

On examination the cervix appeared normal. The corpus was in second degree 
retrodisplacement, enlarged, freely movable, tender, moderately softened. (Patient 
examined during premenstrual phase.) There were no adnexal masses or tender- 
ness. The umbilicus was tender, firm, and showed a faint bluish discoloration. No 
umbilical mass or hernia was present. 

The clinical diagnosis was pelvic endometriosis and endometriosis of the umbilicus. 
The patient was operated upon on Jan. 26, 1938. The uterus was found to be 
enlarged three times normal size and densely adherent to the small intestines. Tlie 
adhesions were difficult to separate. Tlic right ovary contained a blood-filled cyst 
about 2 cm. in diameter. The appendix was normal. A supravaginal hysterectomy, 
bilateral salpingo-oophorectomy, and appendectomy \vere done. TJic umbilicus was 
removed, including its underlying peritoneum. 

Pathologic Examination. — The umbilicus was 2 cm. wide, surrounding a nodule 
1 cm. in diameter, underlying which was a definite tumor mass 2 cm. in diameter. 
On cut section this tissue contained a number of cysts filled with clear material. 
Grosslv, there was no apparent involvement of the skin. The peritoneal surface 
was infiltrated with several nodules of tissue, which were hard and irregular. The 
peritoneal .surface of the mass was deeply urnbilicated. There were no adhesions of 
any abdominal viscus to the umbilicus. The wall of the uterus at the infernal o.s 
measured 3 cm. in diameter. The cndoinotrium was 4 mm. thick, and gli.sfening. 
The ovaries and appendix appeared as descrilwd above. 

^^licroscopically, the umbilical lis.sne showed numerous endometrial gland.'--, pre- 
senting evidence of secretory activity (Fig. 3). The gland-s varied in size and shape, 
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JMff. 1 . — Low powei* section of the umbilicus, sliowing endometrial glands surrounded 
by <^JJ|^dometrial stroma. / In the lumen there is some secretion from the glands. 
( X 130. ) 

Fifj. 2. — Section of right ovarv showing two glands surrounded by endometrial 
stroma. In the upper left hand corner of the section can be seen a portion of the 
epithelium covering the ovary. (X130.) 






I'ig. 3.— S'-ction of tlie endoni< trium .^liowing glandular hypf-rplasia wltii tiio glands 
tlie pr' in* nstniiil pha.'-e. ( XK:0. ; 


in tlie pr' in* nstniiil pha.'-e. ( XK:0. ; 

Fig. -t. — High power magnlllcation of Fig, ]. 
columnar anti idiow.c .necretorj' activity. (Xa40.) 


cpltliolium of tiie glands is 
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and were surrounded by a moderate amount of endometrial stroma. There was no 
microscopic evidence of any infiltration of the skin by the endometrial glands. The 
section also failed to reveal any involvement of the parietal peritoneum by these 
glands. Tlie endometrium was hj*perplastic (Fig. 3), the state of activity of the 
glands being similar to that found in the umbilical endometrioma. The wall of the 
uterus was thickened, due to subinvolution and hj-pertrophy. The right ovary showed 
several endometrial glands near its surface (Fig. 2). 


INTEALIGA]\fENTOUS, PAROVAEIAN CYST 

Manly E. Hutchinson, M.D., Columbia, S. C. 

A lthough many instances of veiy large abdominal tumors have been reported 
. in medical literature, I have not been able to find a record of an intraliga- 
mentous, parovarian cyst approaching the size of this one, whicli is being reported 
simply as a matter of curiositj'. 

The patient was a colored woman, thirty-eight years of age, admitted to the 
Gynecological Service of the Columbia Hospital Feb. 14, 193S. The chief complaint 
was inconvenience due to her enormously enlarged abdomen. Tliere was no dyspnea 
while ll'ing quietly in bed, and no edema of lower extremities. The abdominal tumor 
was noticed first about ten years ago, soon after the delivery of twins, and had 
gradually increased in size. There had been 11 pregnancies and 11 full-term labors, 
4 of these having occurred since the tumor was first detected. Menstruation had 
always been regular and otherwise normal. 

The patient weighed 164 pounds and was 5 feet 1 and V 2 inches tall. She was 
poorly nourished and had extensive oral sepsis. The radial arteries were hard. The 
blood pressure was 190 over 126. The heart and lungs were displaced upward. The 
abdomen was greatly distended, having a circumference of 52 inches at the navel and 
measuring 30 inches from the pubis to the xiphoid. There w'as an old drainage 
scar midway between the pubis and umbilicus. Dullness was present throughout and 
a distinct fluid wave could be elicited over any area. There was no tenderness. The 
pelvic examination revealed a relaxed pelvic diaphragm with marked cystocele and 
rectocele. There was a bloody discharge from the cervix, which was drawm high up 
almost out of reach against the left pelvic wall. The uterus and adnexa could not 
be palpated. The entire pelvis was filled with a soft, cystic mass which seemed to be 
pushing the uterus up and to the left. 

The hemoglobin was 60 per cent (Dare). The Wassermann and Kahn reactions 
were negative. A catheterized specimen of urine was negative except for two-plus 
pus. The kidney function, as determined by the phthalein, blood urea and urea 
nitrogen tests, was normal. 

The diagnosis was large, right ovarian cyst, probably intraligamentous; cystocele; 
rectocele; oral sepsis, and arteriosclerosis. 

Operation was done Feb. 24, 1938. The patient was narcotized ndth morphine 
and hyoscine. The skin was infiltrated with novocaine and a small incision made 
in the" midline below the umbilicus. There was extensive thinning of the abdominal 
wall, which consisted only of skin, fascia and peritoneum. The cyst wall was ex- 
posed, a medium sized trocar was inserted into the cyst and 31,000 c.c. of dear, 
straw'-colored fluid drawn off slowly over a period of forty-five minutes. The puncture 
site was then clamped and tied. The patient was given nitrous oxide and oxygen 
and the incision extended downward. The tumor wmll was adherent by fine ad- 
hesions to the anterior parietal wall. With the right horn of the uterus, it was 
densely adherent to an old scar about midway between the pubis and umbilicus. 
The cecum and appendix were displaced into the upper left abdomen. The trocar 
puncture was found to be through the posterior layer of the right broad ligament. 
The adhesions were released and the anterior layer of the right broad ligament was 
opened, A line of cleavage was found and the cyst wall, still containing 5,000 e-c, 
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of fluid, was shelled out from the posterior parietal peritoneum and broad ligament, 
with practically no bleeding. There was no pedicle and the right ovary was normal. 
The opening in the broad ligament was sutured and the abdominal wound closed. 

The patient’s general condition improved during the operation so that, at the 
end, the original hypertension and rapid pulse rate had dropped to normal. How- 
ever, when the anesthetic was stopped, signs of shock occurred, but these disap- 
peared as soon as a pillow was strapped tightly over the abdomen. 



Figr. 1. 


A total of 30,000 c.c., or approximately 914 gallons, of fluid was obtained from the 
cyst. The inner surface of the cyst wall was smooth and glistening. The pathologic 
report was: Massive, serous parovarian cyst. 

The patient made an uneventful recovery, was fitted with a surgical corset and 
dismissed about three weeks after operation. On the day of her dismissal she 
weighed 74 pounds less than wlien she was admitted. Six weeks later, she had gained 
17 pounds. 




A NEW OBSTETRIC PHANTOM 


Walter B. Mount, A.B., M.D., FA.C.S., Montclair, N. J. 

(From the Obstetrical Department, Mountainside Hospital ) 

‘ I 'HE first obstetric phantoms seem to have been constructed and used in the 
A seventeenth century in France. At present there are available fourteen^ some 
of which have definite imperfections. Manj* other phantoms (about 65) have been 
mentioned or described but are no longer obtainable. Phantoms like those of 
Stander, Jacobs or Ayers have seemed the most desirable for demonstrating certain 
phases of labor and especiall 3 ' forceps deliveries. However, in using some of the 
others, teachers have been compelled to show the forceps or other maneuvers outside 
of the phantom rather than in the pelvic cavitj', because most of them will not ad- 
mit of the delivery of a full-term fetus or a doll of corresponding size. Moreover. 
I am not concerned about reproductions of the abdominal wall or of the uterus, 
which can be studied safelj' and to better advantage in living patients. Neither 
am I much interested in the artificial representation of the vulvar outlet, at best 
an unsatisfactory makeshift. From any actual delivery one can learn more about 
this region. The reallj- puzzling thing is what happens within the pelvis itself, and 
this one can visualize and teach more effectivelj' with one of the three makes men- 
tioned above. 

One disadvantage of the metal pelvis has been that in using it, a good forceps 
maj' be scratched. To overcome this the Stander pelvis was wrapped with a flannel 
bandage and a leather doll was used instead of the metal head. Subsequent!}-, the 
makers substituted for the aluminum head a rubber head and shoulders. Then the 
writer had the inner surface of the pelvis lined with rubber which was carried 
over the edges of the bones (Figs. 1 and 2). Serious thought was given to the 
suggestion to have the pelvic muscles represented in rubber somewhat as they are 
built up in the University of Oregon obstetric manikin but the idea was abandoned. 
A number of changes were made by the producing company or initiated by the 
author. The base was made smaller so that it would fit into a bag. The rod sup- 
porting the pelvis was shortened and was moved up to the very edge of the base 
instead of being three inches back, changes which correspond to bringing the pa- 
tient’s buttocks to the edge of the delivery table, a necessary move in most forceps 
operations. 

From an extension of the spine there was carried out over the pelvic inlet a bar 
in which holes had been drilled. Into these holes a rod was fastened bent at an 
angle so that it represented the pelvic curve (Fig. 1). First a fle.xible copper rod was 
used until the curve had been determined and then a steel rod was fashioned to that 
exact pattern. Meanwhile an opening had been made in the top of the rubber head 
so that the rod could pass through it and through the hollow neck. By enlarging 
this opening along the sagittal suture, flexion of the head on the rod was permitted. 
Shorter transverse openings in the top of the rubber head allowed some lateral flex- 
ion on the rod. A knuckle joint in the neck aided these movements, especially 
flexion and extension. It was only after these changes had been made in the rub- 
ber head that the pelvic curve could be determined. The chain connecting the head 
to the pelris was discarded. The rubber shoulders were removed because they were 
in the way, inasmuch as this head does not really flex on the shoulders at the neck, 
as is the case in the living fetus. For when the attempt is made to flex the head the 
rubber shoulders are projected posteriorly because the neck does not bend easil}-. As 
the head passes down this curved rod, one can demonstrate its positions and course in 
normal and abnormal vertex labors and in breech deliveries. Attempts to practice 
forceps deliveries with this modified rubber head on the pelvic curve rod were not 
wholly satisfactory. In fact, the best head for forceps work proved to be the leather- 
covered wooden head of the American-made doll. Eecently a spring action has been 
inserted in the neck of tins doll so that it is no longer flaccid. Still more recently 
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a jaelding- inoldable head mth the landmarks preserred has been substituted for 
the wooden iicad, to more nearly approximate conditions in the human fetus. 

A demonstration possible Avitli this pelvis is the modified Scanzoni maneuver in 
rotating occipitoposterior positions of the head. Here the forceps blades rotate 
on their long axis Avhile one observes the sweep taken by the handles. A forceps 
must be sacrificed for ordinary use by having two bars fastened between the blades 
in the line of their long axis. Then a straight rod (Pig. 3) is run through holes 
in the centers of these two bars and the forceps blades are rotated on this rod, 
while the handles sweep around in an arc which Bill has described and pictured 
clearly. To make this more realistic the rod is attached to the bar above the pelvic 
inlet so that the forceps blades rotate on their long axis within the pelvis. This 
demonstration had been attempted in former years by the use of various instruments 
with obtuse angles, such as a bandage scissors or a greenstick fracture of an ap- 
plicator or a match. The shorter part, representing the forceps blades, was made 
to rotate on its long axis; at the same time the longer end sirang round like the 
handles. The bar above the pelvic inlet ma}' be removed quickly at any time so as 
to allow of better manipulation ivith a dead fetus or a doll. 



Fig. 3. — Rod through bars in line of long axis of forceps blades. 

Since its introduction the Stander obstetric phantom has seemed to be a popular 
choice. Points in its favor are that it is extremely durable and is not expensive. 
The modifications of this pelvis here presented make it possible to use with it any 
forceps without danger of scratching the instrument and allow us to compare 
different makes of forceps with one another. Other changes permit demonstrations 
of the modified Scanzoni maneuver and of the descent of the head along the pelvic 
curve. 

Thanks are due to Mr. Joseph P. Faulkner, chief engineer of Mountainside Hospital, 
to Mr. Wilhelm B. Bronander of the Bronander Engineering and Research Corpora- 
tion, Arlington, N. J. and to the makers of the pelvis, the Clay-Adams Company, Inc., 
New York. 
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A SIMPLE, SAFE AND ECONOMICAL COED TIE 
H. M. Kanner, M.D., Sacramento, Caeif. 

(From the DepaHment of Obstetrics of the Sutter Hospital, Mercy Hospital and 

Sacramento County Hospital) 

E very practicing obstetrician has experienced the need for a comprehensive 
instrument or appliance to replace ligation of the umbilical cord in the newly 
born infant, and a careful study of the many varied tj’pes already devised revealed 
none wliich would adequately satisfy all requirements. 

In response to the searcli for quick simplicity with safety at a minimum ex- 
pense, a method has been devised by me which has been found to provide all the 
necessary attributes required of such a tie or clamp. It proA’ides complete asepsis, 
proper hemostasis AAdtIi good Avound healing, and it permits easy care and dressing. 
In addition, there is no dangling Aveight on the cord and it does not cut or tear. 
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The tie is made of a loop of linen thread, a perforated lead shot and a rubber 
band, arranged as in Fig. 1. These are wrapped around a piece of gauze for con- 
venience in autoclaving (Fig. 2). 

At the time of delivery, the tie is removed from the gauze and arranged as shown 
in Fig. 3, a hemostat clamijing the free end of the thread loop, the rubber band be- 
ing placed over the handle of the hemostat. 

After the umbilical cord is clamped and cut, the rubber band is removed and 
stretched out with the fingers (Fig. 4). It is passed over the clamped cord and 
placed as close as possible to the skin (Fig. 5). The shot now is grasped lightly 
with the shot-crusher and held in a fixed position close to the cord (Fig. 6 ) ; and 
the rubber band is pulled tlirough the perforated shot with a firm and continuous 
l^ull on the linen loop (Fig. 7) until the rubber band constricts the cord sufficiently 
to produce a definite blanching which occurs when enough tension has been applied. 
The shot is then crushed to hold the rubber tie in place. Thoroughness here is im- 
portant. The remainder of the cord is cut about one-half inch above the tie 
(Fig. S). The ends of the loop may then be cut off or used to hold a cord dressing. 

At no time is there any pull on the cord itself. The rubber band does not tear 
or cut into the umbilical cord and, because it contracts as the cord shrinks, con- 
sistent pressure is maintained. 

The evolvement of this method has prompted the construction of an instrument 
combining umbilical scissors and shot-crusher with a clip and hook to hold the de- 
scribed ligature (Fig. 9). 

In 239 cases* this tie has been used with no adverse results. Separation of the 
cord occurred naturally on an average of six days after application. This incidence 
was variable at different institutions where it was applied by internes, nurses, or 
doctors with differing types of rubber bands and shot. This e.xperience has demon- 
strated that use of No. *32 rubber band and 71^ mm. lead shot, with 4 mm, perfora- 
tion, insures the most favorable results. It will readily be appreciated that in this 
tj-pe of tie the quickest separation occurs when the greatest tension, is applied. 

The eases here cited were observed Avith parallel application of Zeigler clamps in 
77 cases, in which separation occurred on an ar’erage of four days; and 50 cases in 
which umbiliclamps wore used, separation occurring on an average of seven days in 
these cases. Healing is almost identical when this tie or the Zeigler clamp is used, 
and somewhat more favorable than the umbiliclamp, Avith which exudate and. granu- 
lation tissue usually appears. 

The newer method here detailed has proA'ed so successful that I belieA'e its trial 
Avill convince obstetricians of its economy, efficiency, and complete satisfaction. 


*1176 additional patients have been treated successfully without complications since 
the above report. 
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WILLIAM SIIIPPEN, JR. 

The Great Pioneer in American Obstetrics 

Herbert Thojis, M.D., New Haven, Conn. 

W ILLIAM SHIPPEN, JR., of Philadelphia is the great pioneer in 
American Obstetrics for he was the first lecturer on that subject 
in^ this country and the first to establish a hospital for such instruction. 
His earl.y course of anatomical lectures, 1762 and 1763, represents in 
fact the beginnings of medical teaching in America. 

Shippen belongs to that comparatively small group of men in medicine 
who are famous sons of famous fathers. His father of the same name was 
descended from Edward Shippen, a member of the Society of Friends 
who emigrated to Boston from Cheshire, England, in 1668. At the re- 
cpiest of William Penn this ancestor soon removed to Philadelphia and 
as first mayor of that city is said to have become distinguished as having 
three great things: "the biggest house, the biggest person, and the big- 
gest coach.” Edward’s son Joseph married Abigail Grosse and William 
Shippen (Sr.) was born to them Oct. 1, 1712. He was wholly educated 
in his native city and became a leader in medicine in his time. He was 
the first physician to the Pennsjdvania Hospital, a founder of the Uni- 
versitj’- of Pennsylvania, and a founder of the College of New Jersey 
(Princeton University). In 1778 he was elected to the Continental 
Congress and he was one time vice-president of the American Philosoph- 
ical Society. 

William Shippen, Jr., was one of four sons born to Susannah Harrison 
and William Shippen, and was born in Philadelphia Oct. 21, 1736. As 
a boy he attended tlie Rev. Samuel Finley’s academy in Nottingham, 
Pa. This school was one of the important educational influences in 
colonial America and its proprietor subsequently became President of 
the College of New Jersey. Among fellow students of William Shippen 
at the academy were John IMorgan and Benjamin Rush. From Notting- 
ham the young Shippen entered the College of New Jersey, then under 
the presidency of Aaron Bun-, father of the Vice-President of that 
name. In 1764 he received his bachelor’s degree and at commencement 
was chosen to deliver the valedictory addi’e.ss. The great, jireacher, 
George Whitefield, an auditor on that occasion, is said to have been so 
impres-sed that he urged the young orator to enter the pulpit. Shippen 's 
mind, however, was set on tlie profc.ssion of his father and he returned 
to Philadelphia where he studied until 1758 at which time he went abroad 
to complete his education. According to Watson, quoted by Packard, a 
letter written by his father at this time to an English correspondent 
reads, "My son has had his education in the best college in this part of 
the country, and has been studying phy.sic with me, besides which he has 
had the opportunity of seeing the practice of every gentleman of note in 

512 



513 


THOMS: WTM.IAM SIlIPPSN, .jR. 

our liily. But. for want of that, variety of operations and those frequent 
disscotions which arc couuuon in older countries, I must send him to 
Europe. His scheme is to gain all the knowledge he can in anatomy, 
pliy.sic, anti .surgery.'’ The young .student’s “.scheme” could hardty 
have failed in the environment in wliieh he found himself shortly after 
arriving in England. Ills fn-.st i-esidencc in London was in the family 
of dohn Hunter who at tliat time was a.ssisting his brother William in 
the latter’s anatomical theater. By means of this as.sociation he became 
friendly with AVilliam Hewson and Sir John Prijigle, and also at this 
time came under the notice of Dr. John Fothergill. Fothergill, born of 
a Quaker family and a leading London physician, had a great interest 
in the Pennsylvania Colony and in the newly established Penn.sylvania 



Wniinm Sliiiipcn, .Ir. (From a portrait in the CoUegc of Physicians, Philadelphia.) 

Hospital. He was also greatly inlcre.stcd in the young man who was 
])Ianning to carry the latest teachings of the old world to the new. At 
the expense of 200 guineas Fothergill employed the artist Pensdyck to 
execute (irawings of anatomical structures. The dissection for this 
purpose is said to liavo been made by an anatomist named Jenty and 
John Hunter is reported to have had a hand in the enterprise. These 
pastel drawings, eighteen in number, and three plaster of Paris castings 
of the abdomen of a pregnant woman Avere presented to the Pennsylvania 
Hospital and today are among the choice possessions of that institution. 

William Shippen had a particular interest in midivifery and attended 
for a time lectures given by Colin Mackenzie, a one-time pupil of Smellie. 
Shippen received his medical degree from Edinburgh, the title of his 
thesis being “De Placentae cum Utero Nexu.” While in the northern 
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capital his opportunities were enriched under the instruction of I\'Iunro 
Prunus and Cullen. From the foregoing and what I shall mention in 
following it seems probable that no young man of colonial America wlio 
went abroad to study medicine ever had a richer experience or came into 
finer contact with the great masters of that day. William Shippen was 
apparenth’ one of those fortunates who are “born aright in time and 
place.” 

After finishing his studies at Edinburgh his desire was to continue 
studying in France. That country was then at war and this trip, was 
made possible only after his friend Sir John Pringle had secured for liim 
a position as travelling physician to a lady journeying to southern 
Prance for her health. He resided for a .short time in Prance and while 
there apparently met among other notables that genius of literarj^ ob- 
stetrics, Laurence Sterne, for in a letter written to David Garrick 
from Paris in March, 1762, Sterne writes, “This will be put into your 
hands by Dr. Shippen who has been here some time with Sfiss Pojmtz 
and is this moment setting off for your metropolis.” 

While in London Shippen had become engaged to Alice Lee, daughter 
of the Honorable Col. Thomas Lee, acting governor of the Colony of 
Virginia. She was the sister of Richard Henry Lee and Francis Light- 
foot Leo, both of whom were “Signers.” Following the death of her 
parents she had gone to live with her uncle, Philip Ludwell HI, in 
London. Among the circle of friends whom William Shippen found in 
this household may be mentioned, Pannj’- Burney, Dr. Samuel Johnson, 
Boswell, John Paradise, and his own benefactor John Hunter. His mar- 
i-iage took place April 3, 1762, at the Church of St. Maiy Le Strand, Mid- 
dlesex. Within a few days the bride and groom sailed for America where 
a new house was awaiting them, a present from William Shippen, Sr. 
This house, which is still standing at the comer of Locust and Spruce 
Streets, was to become aii important landmark in the history of our 
country and expi-esses, says a Avriter, “the quiet dignity and well being 
of the life of the early American aristocracy.” The Pothergill draAvings 
came to America soon after Shippen ’s arriA'al in May, 1762, and the 
donor in a letter to James Pemberton mentioning Shippen says, “that 
lie is Avell qualified — that he Avill soon be folloAA'ed by an able assi.stan1. 
Doctor John Morgan, and, that if countenanced by the legislature they 
will be very useful, and erect a .school of medicine.” At the time of 
Sliij)pcn’s arrival in Philadelphia in practice there besides his father 
were the brothers Thomas and Phineas Bond, Thomas CadAvalader, John 
Redman, and CadAA’alader EA'ans. 

Shippen 's plans for lecturing Averc not delayed for in a neAv.spa])er 
letter of Nov. 11, 1762, he .stated “that a cour.se of anatomical lectures 
will be opened this Avinter in Philadelphia for the adA'antagc of the 
young gentlemen noAv engaged in the study of physic in this and the 
neighboring provinces, Avhose cii'cinnstances and connections Avill not 
permit of their going abroad for improA-ement to the anatomical .schools 
in Euroiie; and also for the entertainment of any gentlemen Avho may 
have the curiosity to understand the anatomy of the human frame. In 
tho.se lectures the situation, figure, and structure of all the parts of the 
human body Avill be demon.strated, their re.spectiA'e uses explained, and 
as far as a course of anatomy Avill permit, their diseases, Avith the in- 
dications and methods of cure briefly treated of. All the necessary 
operations in surgery Avill be performed, a course in bandaging exhibited, 
and the Avhole concluded Avith the explanation of some of the curious 
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phenomena that arise from an examination of the gravid uterus, and a 
few plain general directions in the studj’’ and practice of midwifery. 
Tlie necessity and public utility of such a course in this growing country, 
and the method to be pursued therein, will be more particularly ex- 
plained in an introductory lecture, to be delivered on the sixteenth 
instant, at six o'clock in the evening, at the State House, by William 
Shippcn, j\r.D.” 

The first course of lectures was attended by twelve pupils. The op- 
position of the public to dissection was demonstrated on several occa- 
sions by the smashing of windows in the house where they ivere per- 
formed. The young lecturer sought to soothe this antagonism by an- 
nouncing in the press that the liodies so used were those of criminals 
who had been leaall v executed and ‘ ‘ now aaid then one from the Potter ’s 
Field.” 

Three years later, in 1765, AVilliam Shippen began the first systematic 
lectures on obstetrics which were given in tliis eountiy. These were il- 
lustrated by the “anatomical plates and casts of the gravid uterus at 
the hospital.” The Pennsylvania Gazette of Jan. 1, 1765, carried the 
following advertisement: “Dr. Shippen, Jr., having been latelj' called 
to the assistance of a numbci- of women in tlie country in difficult labors, 
most of which Avere made so liy the unskilful old Avomen about them; 
the poor AA'omen having suffered extremely, and their innocent little ones 
being entirely destroyed, Avhose Ha'cs might have been easily saved by 
proper management: and being informed of seA'eral desperate cases in 
the different "neighborhoods Avhich had proved fatal to the mothers as 
Avell as to their infants, and A\'ere attended Avith the most painful cir- 
cumstances, too dismal to be related ! He thought it his duty immediately 
to begin his intended courses in MidAvifery, and has prepared a proper 
apparatus for that purpose, in order to instruct those Avomen aaIio have 
virtue enough to oavu their ignorance and apply for instruction, as aa'cII 
as those yoiing gentlemen noAV engaged in the study of that useful and 
necessary branch of surgery, Avho are taking pains to qualify themselves 
in practice in different parts of the country Avith safety and advantage 
to their felloAV citizens. ’ ’ Some idea of the conditions preA^ailing in the 
obstetrics of that day may be gained from a statement by Shryoek avIio 
obserA^es, “Maternity eases Avere left, in English speaking lands, almost 
entirely" to midAAUves. Despite the genei’al coarseness of the age, the at- 
tendance of men upon maternity cases aa^s held to be most indelicate. 
The apparent paradox may possibly be explained in terms of matrimonial 
jealousy and suspicion. Whatever the explanation, the fact remains. 
And since midAvives lacked any scientific training, obstetrics proceeded 
on the level of folk practice Avith consequences AAdiich may easily be 
imagined. ’ ’ 

Shippen established Avhat Avas practically a lying-in hospital in pro- 
viding “convenient lodgings” for a fcAv poor AAmmen, “under the care 
of a sober, honest matron, AA^ell acquainted Avith lying-in AAmmen.” He 
also informs his prospective pupils that he aaoU “be able to present each 
of you Avith one natural lalior at least, and have provided a machine, 
by Avhich I can demonstrate all kinds of laborious and preternatural 
labor, and so give eveiy necessary direction to enable you to manage all 
cases AAoth the greatest safety to mothei’ and child. ’ ’ 

On May 3, 1765, the Trustees of the College of Philadelphia haA^ing 
considered John IMorgan’s project to establish a medical school gave 
the plan approval and elected him Professor of the Theory and Practice 
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of Medicine. This was the beginning of the medical department of tlie 
University of Pennsylvania. In September of the same year William 
Shippen was elected Professor of Anatomy and Surgery. Anatomical 
lectures were given by him regulaidy until the fourteenth course whieli 
was in the winter of 1775 when the War of the Eevolution caused their 
suspension. Wistar says regarding Shippen ’s manner of teaching, “He 
went through the substance of each preceding lecture by interrogation, 
instead of recapitulation, thus fixing tlie attention of the students — 
and his manner was so happy, that this grave process proceeded like a 
piece of amusement.” The public interest in Shippen ’s lectures and 
demonstrations is shown by a notation in John Adams’ diary which 
reads, “Dr. Shippen carried us into his chamber where he showed a 
series of anatomical paintings of exquisite art. Here was a great variety 
of views of the human body; whole and in part. The Doctor enter- 
tained us with a clear, concise, comprehensive lecture upon all parts of 
the human frame. The entertainment charmed me.” 

In 1779 the legislature repealed the charter of the College of Phila- 
delphia at the time of the creation of the University of Pennsylvania and 
Shippen became a professor in the new school. In 1783 the charter of 
the College being restored, for a time he occupied chairs in both schools, 
and when a consolidation took place in 1791 under the title of the former 
mstitution he occupied the chair of anatomy, surgery and midwifery 
with Caspar Wistar as adjunct profe.ssor. 

William Shippen ’s first military position, according to Packard, was 
that of medical director of the Flying Camp in the Jerseys and as such 
was under the authority of John Morgan as director-general. A short 
time after, when klorgan was dismissed as director-general, Shippen was 
advanced to director of hospitals on the west side of the Hudson River, 
those on the east side remaining under the authority of Morgan. Subse- 
quently Shippen with the aid of John Cochran, who had seen service as 
surgeon’s mate in the French and Indian wars, outlined a plan of re- 
organization which was adopted by Congress earlj^ in the spring of 1777. 
On April 11 of that year according to Brown, quoted by Graves, “To 
the position of Director General, Dr. Philip Turner of Connecticut was 
at first nominated and elected, but before adjournment a reconsideration 
was moved, and it was urged with great propriety that the author of the 
plan had claims, not only of great distinction in his profession, but of 
previous service, which were superior to those of others. Accordingly 
a new election being held. Dr. William Shippen received the unanimous 
vote of all the thirteen .states.” It is not within tlie present scope to tell 
of Shippen ’s military career. We can ])ut mention his famous court- 
martial, instigated largely by Rush and Morgan, which resulted in his 
aquittal on all counts and following whicli the eommander-in-cliief 
publicly thanked him for his excellent service. To those interested in 
this dramatic and historic epi.sodc reference is directed to Gib.son’s ex- 
cellent volume on the medical background of the Revolution. Shippen 
attributed the animosity of both Ru.sh and ^Morgan to tlie belief that he 
had forced them out of military preferment. It is interesting to note 
with regard to the former that time probably healed thc.se ugly wounds 
for in Rush’s diary of July 31, 1806, it is recorded, “Shippen died 
today! I attended him in his last illne.ss. ” Shippen remained as 
Director General until January, 1781, at which lime he resigned and 
re.‘^umcd his teaching and jiractice. In obstetrics he succeeded in corn- 
bating the prejudice against men in this bi-anch to such an extent that 
he secured a large clientele. 
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In 179S a great traged.y of his life oeciuTed in the death of his onty 
son. Wistar says this “cut the sinews of his exertions, and left him 
gradually to wither — the amiable victim of paternal affection.” He 
lectured but occasionally after this and his practice declined. How- 
ever, toward the latter part of his life his interest in medicine seemed 
to return, and we find an account of him again giving his introductory 
lecture in new buildings noAv to a class of nearly four hundred. In 
1808, his debility returned and he removed to Germantovm where he 
passed away the eleventh day of July. 

The men with ivhom we associate the word great are usually those 
whose contriliutions are of a twofold nature, namely, the things that they 
did and the lives that they influenced. William Shippen established 
the teaching of clinical obstetrics in this country and his influence on 
hundreds of his pupils extended throughout the then settled America. 
When we consider the conditions whicli faced him in the doing of this 
task, we must believe that, as it was said of William Smellie: “Man 
midwifery was the idol of his heart.” In considering Shippen ’s early 
establishment of a teaching hospital it is interesting to note that it was 
not until after his return from abroad that the first institution especially 
esablished for instruction in obstetrics was founded in London (1765). 

William Shippen, eminent in the estalilishment of anatomical teaching 
and the development of military medicine, remains the Great Pioneer in 
American Obstetrics. 
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After exhaustive studies the authors came to the conclusion that the amniotic 
fluid constitutes a very good medium for the growth of micro-organisms. Because 
of its encapsulation, 91 per cent of 22 specimens of amniotic fluid were found to be 
sterile. The Bacillus perfringens was discovered in 2 of the 22 patients, although 
they had intact membranes. 
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BIRTH AND MORTALITY STATISTICS 

I oST A EECENT review of the birth aud mortality statistics for the United States, 
Tandyi has pointed out many interesting facts. Especially significant are the 
comparisons between the statistics for 1915 and 193C. The birth rate (16.7 per 1000 
estimated population) in 1936 was lower than in any other year except 1933 (16.5) 
and consequently over 1,000,000 fewer infants were born than would have been 
expected had the 1915 rate (25.1) prevailed. The stillbirth rate in 1936 was 34 
per 1000 live births wliich is slightly lower than the rate (36) for the preceding two 
years. Figures for 1915 are not available for comparison. The infant mortality 
rate was 57 per 1000 live births, lower than that for any preceding year except 
1935 (56). The rate (100) in 1915 was almost twice as high. Had this rale pre- 
vailed in 1936, 92,000 more infants would have died during that year. The pro- 
visional rate for 1937 is 54 per 1000 live births and indicates tliat the final 1937 
infant death rate will probably be the lowest on record. Tlie neonatal mortalitj' 
for 1915 was 44 per 1000 live births, while in 1936 it had decreased to 33, Mortality 
on the first day of life has not decreased and was 15 in both 1915 and 1936, The 
maternal mortality rate of 57 per 10,000 live births is the lowest ever recorded in 
the United States. This was the seventh consecutive year in which the maternal 
mortality rate decreased slightly. Among the 24 countries for wliich information is 
available only four have higher rates than the United States, Tlie European coun- 
tries with the lowest rates are Horway (28 per 10,000 live birth;;, 1935), Netherlands 
and Italy (30, 1936 provisional rate), Irish Free State (32 in 1937), Sweden (33 in 
1934). Tlie differences in procedures for assigning cause of death are not sufficient 
to account for the rate in the United States which is higli as compared with most 
foreign countries. 

The largest number of births, .stillbirths and maternal deaths occurred among 
mothers 20 to 29 years of age, the next largest was among those 30 to 39 and the 
smallest number among those 40 years or over. The maternal mortality and still- 
birth rates by age of the mother, however, are much higher among extremely young 
mothers and those 40 years or over. The stillbirth rate (67 per 1000 live births) 
was highest among mothers under 1.5 years of age and lowest (30) among those 
from 20 to 29. The highest maternal mortality rate was for mothers 40 years or 
over (146 per 10,000 live births) the lowest (38) was for mothers 20 to 24 years 
of age. 

Of the infant deaths in 1936, 53 per cent occurred during the first month of life, 
47 per cent from the first to the twelfth. Death in the first month was due mainly to 
natal and prenatal conditions (Sl.l per cent). Premature birth (34.04 per cent) 
was the most common condition de.=ignatcd ns the cause of death, while injury at 
birth (33.0 per cent), congenital malformations (10.4 per cent), and other causes 
(30.0 jier cent) made up the remainder of the natal and prenatal conditions. Itespira- 
tory disea.ses (.5.0 per cent), gastrointcslin.al (2.4 per cent), other .specified c.au.'^es 
(5.3 per cent), and unknown or ill-defined cau.ses (0.1 per cent) accounted for tlie 
38.9 per cent of deatlis duo to other causes than mital or prenatal conditions. Amonf!: 
infants who completed their first month of life but died before reaching one year 
of age, natal and prenatal conditions were much less important (34 per cent). In 
19.'i0 respiratory conditions caused 3.5 per cent of these deaths, gastrointestinal dis- 

^Tmuhj. KUzctUlU C.: Tlie ClillO ?.t 85. in.lS. 
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eases 23 per cent, epidemic and communicable diseases 7 per cent, all other specified 
causes 16 per cent, and unknown or ill-defined 5 per cent. Maternal deaths were 
caused by puerperal infection (38 per cent), toxemia (23 per cent), accidents of 
cliildbirth (13 per cent), puerperal hemorrhage (11 per cent), nonseptic abortions 
(6 per cent), and other causes (9 per cent). 

The growing interest in the problem of stillbirths, neonatal and maternal deaths 
is leading to manj' special studies regarding these conditions. More widespread ap- 
plication of the remedial measures already recognized to be of value is producing 
some decrease in all of these conditions. However, since several large communities 
have been able to decrease the incidence of maternal and infant deaths and still- 
births far below that of the country as a whole, it indicates that by putting into 
practice what is already known about the prevention of such fatalities greater re- 
ductions in the total number of deaths can be made. Sixty-one per cent of the 
maternal deaths were due to puerperal infection or toxemia. By the use of aseptic 
teclmique and by proper treatment during pregnancy and delivery most of these 
deaths could be prevented. It is believed that one-half the maternal deaths, one-half 
of the infant deaths and two-fifths of the stillbirths are preventable. Giving all 
mothers the full benefit of our present knowledge would save almost 1,000,000 lives 
each year. 


Simon, C.: Chancres of the Uterine Cervix Accompanied by Palpable Pelvic 

Adenopathy, Presse ra^d. 55: 1085, 1938. 

Eecently, in each of three patients %vith proved chancre of the cervix, the author 
palpated a firm, spherical, cherry-sized elusive mass in the lateral pelvic wall, and 
he interpreted this as representing regional adenopathy of the primary lesion. To 
detect the gland the slightly flexed examining fingers should be placed deeply in 
the lateral fornix against the osseous surface of the true pelvis and be drawn for- 
ward. By means of ingeniously planned x-ray studies it was ascertained that the 
gland lay approximately 5 cm. from the ischial spine and 2 cm. from the ileopectineal 
line in a vertical axis passing through the spine. Cadaver dissection verified the 
clinical and radiologic finding by rei’ealing the presence of a normal Ijunph node 
approximately the size of a grain of com. This node corresponds to the one that 
Leveuf and Godart described as the “principal ganglion” of the uterine Ijunphatics. 
Usually there is a single node, although occasionally there are two. 

A thorough review of the world’s literature did not reveal any detailed reference 
to this finding. Fournier, in a description of regional adenopathy in relation to 
chancre, simplj' refers to the existence of a “pelvic node” accompanying chancre 
of the cervix, but parenthetically qualifies it as “theoretical.” He adds that 
except for an occasional bubo there is in general no inguinal lesion. Jeanselme and 
Lefevre, in their treatise on sj'philis, quote the general consensus of opinion that 
the adenopathy accompanying chancre of the uterine cerUx is pelvic, and conse- 
quently impossible to detect. 

These enlarged pelvic nodes have never been sought because thej' were always 
believed to be clinically inaccessible. Simon observed 21 cases of cer\ucal chancre 
in the past two years, but the thought of searching for the accompanying Ijunpliatic 
lesion did not occur to him. 

This interesting clinical observation confirms the classical belief of Bicord and 
Fournier in the constancy of the existence of a satellite bubo. 

Such an adenopathy may be considered residual evidence of a pre-existing cervical 
chancre. Knowledge of the fact that the draining lymphatics of the corpus uteri 
share the efferent vessels of the cervix suggests the possibility of making a diagnosis 
of intrauterine chancre in the presence of enlargement of this important lymph node. 

Ap.KOLD GonUBERGET. 



Society Transactions 


NEW YORK OBSTETRICAL SOCIETY 

MEETING OF MAY 10, 1938 
The following papers were presented: 

Ante-partum Kuptxire of the Uterine Scar Following Low Flap Cesarean Sec- 
tion. Dr. J. Randolph Gepfert (by invitation 1. (For original article, see page 
406.) 

A Fifteen-Year Study of Cesarean Section at the Woman’s Hospital of New 
York. Dr. Ralph L. Barrett. (For original article, see page 434.) 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF 21 AY 20, 1938 
The following papers and discussions were presented: 

The Manchester (Parametrial Fixation) Operation for Cure of Prolapse and 
Cystocele. Dr. M. L. Loventhal and Dr. L. D. Bo.shcs. (For original article, see 
page 384.) 

Pregnancy With Leucemia. Dr. R. l^f. Grier and Dr. H. A. Richter (by in- 
vitation). (For original article, see page 412.) 
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with carbon dioxide j thai of the harhiturates cannot: a very important 
point in relation to resuscitation.® 

The chief inference to he drawn is that only such narcotics as are of 
relatively brief action are justifiable in labor, and then only in the early 
stages. In the later stages anesthetics alone should be used; for anes- 
thetics are drugs of brief action and have relatively slight depressive 
effects upon respiration. Even with anesthetics precautions must be 
taken against asphyxia. Particularlj’- in the use of nitrous oxide, the 
percentage of oxygen Avith which the gas is mixed should not be allowed 
to fall below 15 per cent.® Otherwise asphj^xial effects, immediate or 
delayed, effects essentially like those of carbon monoxide asphyxia, may 
result.® 

Even Avith these limitations much maj’’ be done to diminish suffering. 
But the science of pharmaeologj'- affords no means of rendering child- 
birth free from even the slightest discomfort or recollection in the moth- 
ers except at the cost of many dead or damaged babies. 

Yandell Henderson. 


Sulfanilamide in Obstetrics and Gynecology 

C HEMOTHERAPY in tlie treatment of infections has received a 
tremendous impetus during the past three years. At no time in 
medical history has such a promising drug as sulfanilamide and its 
related compounds been placed in the hands of the medical profession 
for this purpose. Experience, lioAAmA^er, lias amply demonstrated a AAode 
variety of toxic SAouptoms that may occur folloAving its use, some of 
AA'hich are no contraindication to the continuance of the therapy AA'Ililc 
others less often offer a definite indication to stop the administration of 
the drug. Exhaustive research in bacteriologic, immunologic, chemical, 
pharmacologic and therapeutic fields is necessary before aa’^c understand 
some of the mo.st fundamental actions of the drug. 

SuKanilamide is absorbed as rapidly or even more rapidly AAdien taken 
by mouth than AA^ien administered subcutaneously and absorption is more 
rapid Avhen giA^en on an empty stomach. It is rapidly distributed 
throughout all maternal and fetal tissues including the placenta, liquor 
amnii, colostrum and milk. The drug is eliminated from the body al- 
most entirely by the kidneys. No definite deleterious effects on the fetus 
liaA'c as yet been described. In general, treatment is more successful if 
the patient is hospitalized as the drug is tolerated better Avith the 
patient confined to bed and do.sage can be more accurately controlled. 
Toxic signs and .symptoms are also recognized earlier than in ambulatory 
patients. It is usually adA’i.sable to giA'c sodium bicarbonate by mouth 
at the same time to prcA-ent the possible dcA'clopment of an acidosis. 
There is usually no contraindication to other necessary medication at 
the .same time, but its therapeutic action should not mask po.ssible toxic 
sATuptoms. Because of the rapid ab.sorption and prompt cxcj’ction, a 


' Ibid- ill : 5G3^ 193C. 
^CourviUe, C. B,: Medicine 15: 129, 1036. 
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satisfactory blood concentration can only be maintained by fractionating 
the daily dose and administering the drug every four hours. 

i\Iedical history has again repeated itself in that Avith the discoveiy of 
a new therapeutic agent the clinical application has far exceeded the 
indications of proved value. Our ])i-e.sent under.standing Avhich may be 
radically modified in the future suggests the following indications, 
manner of use and control in our field. 

a. In puerjieral and postabortal infection accurate bacteriologic exam- 
ination of the lochia is an e.ssential prerequisite to treatment. This may 
be done by examining the lochia obtained from within the uterus or if 
this is impo.ssible a sample may be obtained by a simple vaginal swab. 
If a hemolytic streptococcus is present in the material examined a 
diagnosis can usually be made in fi-om twelve to eighteen hours. This 
is neeessaiy because only from 1 to 2 per cent of patients classified as 
morbid in a well-conducted obstetric service are found to have a beta 
hemolytic streiJtococcus in the lochia while an additional 2 to 3 per cent 
may harbor an alpha prime strain. Even in institutions where only the 
more seriously ill patients suffering from puerperal infection are ad- 
mitted usually not more than one-third are found to have hemolytic 
.streptococcus infections. Experience to date indicates that .sulfanilamide 
is of definite value only in the treatment of puerperal infection due to 
a hemolytic streptococcus and has but little if any effect on puerj)eral 
infections due to the other usual organi.sms associated vvith such infec- 
tions. Adequate dosage (6 to 8 gm. pei- day) in divided doses early 
in the disease is essential if the infection is serious. 

b. Pyelitis before, during, or after labor. Again accurate bacteriologic 
examination of the urine is neec.ssary prior to treatment. If total fluid 
intake is restricted to 2,000 c.c. per day, a satisfaetoiy concentration 
of the drug may usually be attained by the administration of 3 to 5 gm. 
daily in diAuded doses. Good results are frequently obtained in infec- 
tions due to the colon-aerogenc.s group of organisms .so often associated 
with such infections. Slaphylococcus alba.^ and aureus organisms may 
also often be quickly eliminated from the urine. Urinary tract infections 
due to nonhemolytic .streptococci and .some of the other gram-positive 
organi.sms are usually ti-eated more successfully by mandclic acid 
therapy. Smaller doses than mentioned above may be used successfully 
to .sterilize the urine folloAving the subsidence of the acute infection. 

c. Gonon-hea. No chemotherapeutic agent u.sed before the introduc- 
tion of .sulfanilamide has yielded anything like as satisfactory results 
in the ti-eatment of this infection. Clinical experience to date has in- 
dicated certain facts that must be taken into consideration in order to 
obtain the best result.s. The treatment should not be .started as a rule 
before the elap.so of at least eight to ton days after the initial onset of 
the disease. A chronic gonorrhea is often moi’c easily cured than tlie 
acute disea.se. Bacteriologic studies by cultural methods offer the only 
.sound method of controlling the treatment and determining: when a 
cure is establi.shed. It is quite possible that the disciiai-ge may cease 
and clinical .sym]>toms disaj>j)car .soon after start inir treatment huf tin 
{lonoraccus mail still be preseui in the local secretions. Thus, a stale of 
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clironie carrier could in tliis way be established, which may be a pos- 
sible, serious menace to society. The drug must be administered in 
adequate dosage from the start of the therapy and until repeated cul- 
tures become negative. There is definite evidence to suggest both from 
clinical findings and from laboratory data that the gonococcus may 
gradually be induced to grow in the presence of increasing concentra- 
tions of the di-ug, the phenomenon of becoming "sulfanilamide fast.” It 
is readil}'- understandable how this can take place in the patient if low 
dosage is emploj^ed. The ideal dosage has not as yet been determined; 
however, present information suggests that tlie initial daily dose should 
approximate 5 gm. The drug should be continued possibly with de- 
creased dosage until three negative cultures at two-day intervals have 
been ol)tained. Determination of "cure” purely liy clinical methods and 
smear interpretation is of very dubious value. "Permanent cure” 
criteria must depend largely on repeated negative cultures at monthly 
intervals following sulfanilamide therapjL 
To sum up, it may be claimed that this new drug constitutes a 
valuable and noteworthy addition to the materia mediea, but further 
research is necessary to determine its action and limitations as well as 
proper dosage. Certain unfortunate results wiiich have accompanied its 
employment, largely in unskilled hands, should call for that caution 
wliich is so essential for safe and succe.ssful results. 

— B. G. Douglas. 


Announcement 


American Association of Obstetricians, Gynecologists and 
Abdominal Surgeons Annual Foundation Prize 

Tlie American Association of Obstetricians, Gynecologists and Ab- 
dominal Surgeons announces that tlie annual Foundation Prize for 
this year will be $100.00. Those eligible include only (1) interns, 
residents, or graduate students in Obstetrics, Gynecology and Abdomi- 
nal Surgery, and (2) physicians (M.D. degree) who are actually prac- 
ticing or teaching Ob.stetrics, G.vnecology or Abdominal Surgery. 

Competing manuscripts must (1) be presented in iriiilicnic under 
a nom de plnmo to the Secretary of the Association before June 1, (2) 
be limited to 5,000 Avords and such illustrations as are necessary for a 
clear exposition of the the.sis, and (d) be typewritten (double-spaced) 
on one side of the sheets, with ample margins. 

The successful thesis must be presented at. the next annual (Sep- 
tember) meeting of the Association, Avithoul exj)ense to the Associiition 
and in conformity with its regulations. 

For further details, address J)r. James It. Bloss, Secretary, *118 13th 
Street, Huntington, W. Ta. 



Department of Book Reviews 

CoNDUcrr:!) hy I^oukut T. Fuan'k, :^r.D., New York 


Review of New Books 


Gynecology and Obstetrics 


The lentil volume of SlorcM'a nandhuch dcr Gynaclcolof/ic^ has appeared in 
three fasciculi of, respectively. ToS. 4P>S. and lOO.S j)a<jes. This tremendous production 
appears to be from the pen of Stoeckel alone. 

The first fa.'!ci(mlus covers the anatomy and function of the urinary tract. He 
con.sidcrs ureteral antiperi.=talsis tin artificitd juoduct and states that damage to 
the urethral control of the delru.'^or and sphincter are always inseparable. The 
change.s occurring during pregnancy, labor and jmerperium are taken up. In 
describing diagnostic methods, very iittle emjdiasis is placed on intravenous pyelog- 
raphy. A very full descri]ition of congeniltil ttnomalics follows. Stoeckel is uncon- 
vinced that Hunner’s ureteral strictures or elusive ulcers occur, but is willing to 
search for focal infections. The chaiiter on cystitis is full, as is the very detailed 
one dealing with endometriosis of the bladder. Although all the well-known methods 
of treatment of pyelitis are described, the author does not give any decided personal 
preference. The rarer conditions of gonorrhea, syphilis and lymphogranuloma of 
the urethra and bladder conclude this portion. 

Fascicle II describes tuberculosis of the genitourinary organs, which is always of 
the descending typo. Ten per cent of all tuberculosis deaths are due to urinary 
infection. However, in contradistinction to the male, no cross infection from the 
urinary to the genital tract or vice versa takes place in the female. According to 
Stoeckel, spontaneous healing of kidney tuberculosis does not occur. Pregnancy 
is no contraindication to operation for tuberculosis of the urinary tiact. 

Tn jnTics and fistulas of the urinary tract aic next taken up. For incontinence, 
various sphincter plastics are discussed with particular emphasis on the Stoeckel- 
Goebcll technique. The causation and situation of fistulae, the techniques for their 
repair including the abdominal route and reconstruction of destroyed urethra are 
described in great detail. 

Fascicle III covers ureter fistula and a very minute discussion of the precautions 
advocated to avoid ureter injuries during vaginal as well as abdominal operation. 
In special instances, placing the kidney out of function by means of x-r.ay has been 
advocated for the relief of ureteral fistula. The author takes no decided stand as 
to the advisability of this measure. In transplantation of the ureter, Stoeckel 
prefers the intraperitoneal route with tramsplantation into the sigmoid. The discus- 
sion likewise covers foreign bodies in the kidney, ureter, and bladder. Other sub- 
jects are prolapse of the urethra and bladder, tumors of the genitourinary tract, 
including those of the ureter and bladder. Eadical cystectomy is thoroughly dis- 
cussed and beautifully illustrated, likewise treatment of malignancy with radium 
and x-ray. The causes of hematuria as well as tumors of the ureters, pelvis, and 
kidn^’, are described; the discussion of kidney tumors is limited to the author’s 
personal exTcrience. The reader being referred to books on urology for more ex- 
tensive descriptions. A very closely printed condensed bibliography covering 320 
pages closes the last fascicle. 


iStocclcol’s II.antlbuch dor GyniiclcoIoKic. Dntte, wellig- neubearbeitete unci ei- 
weitertT Auflage. Zehnter Band. Gynaekologrischer Beitrag zur Urologie von Dr. 
W Stoeckel Univensitaet Berlin, vol. I, 73S pages with 432 lUustratmns ; vol II. 
4 k pages with 201 illustrations; vol. Ill, 1,008 pages with 4GS illustrations. Verlag 
von J. F. Bergmann, Muenehen, 193S. 
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Tliis tenth volume is a tremendous contribution, particularly' ivlien considered that 
it comes from the pen of a single author. There are more than 1100 illustrations 
of which a large number are in color. Of particular beauty are the colored cysto- 
seopic drawings. It is to be regretted that the author has seen fit to keep himself 
so sedulously in the background, as with his own huge personal experience, most 
readers would probably hare preferred a more subjective presentation. However, 
these monographs must be considered an extremely valuable contribution to gyne- 
cologic and urologic literature. 

— J?. T. Franic 

The Essentialu of Oljsietricctl and Gynecological Pailiology^ by Marion Douglass 
and Dobert L. Faullcner is a brief monograph in which sufficient text is given to 
explain the numerous illustrations. Its object is to explain by formal training the 
pathology of gjmecology and obstetrics to the house stall and students. The mono- 
graph covers the subjects most adequately in briefest compass. The illustrations 
are excellent and well selected. This booklet is to be highly recommended for the 
purpose aimed at. 

— Ji. T. Franl: 


The third edition of Curtis’ Textbook of Gynecology^- has appeared. This is the 
third edition in eight years. In this edition anatomy and physiology have been 
introduced. Most beautiful and accurate anatomic drawings accompany this portion 
of the text. The endocrine glands have been taken up in detail as far as these 
apply to the gynecologic sphere, and although these chapters are purposely short, 
good judgment has been shown in summarizing the latest knowledge and presenting 
it in understandable form. 

This book is distingui.shed by its conciseness without sacrifice of completeness and 
readability'. The bibliographic references have been chosen with a great deal of 
judgment. Curtis’ textbook will prove of use not only' to the student and prac- 
titioner but to the specialist who will find much of interest within its pages. 

— Jl. T. Frank 


The Book Eeview Department of the Ameeicax .Joukkau ok OB.STr.TRic.s & 
Gynecology takes pride in promptly reviewing such books as arc received. Ac- 
cording to a letter received recently with Gynecological Operations* by' Fox and 
Ibarra, a copy' was sent for review in 193G but did not reach our office. This 
will explain the review of a book publi.shed two years ago. 

This textbook on gymecologic operation.s is complete, .showing various incisions, 
both abdominal and vaginal. In perineorrhaphy the levators are exposed and sutured 
by' one technique although otlier techniques such as the Tait flap .splitting are like- 
wise described. Vulvectomy, both the simple and the more radical operation, with 
removal of the inguinal glands en masse, is given. Bladder fistulas, ureteral trans- 
plantation, the formation of an artificial vagina by' me:ins of Pallazo’s technique 
(utilization of the labia) as well as Baldwin’s operation arc dp.“cribcd. 

In supravaginal liysterectoniy both what they call the American method, in which 
the bladder is first liberated before tying the uterine arteries, and the French tech- 
nique, in which this step is not performed, are described. Varicocele of the broad 
ligament is depicted. A thorough description of the 'Wertheim operation for air- 
cinonia, with every step indicated, will be found. 

This book has a running text, is extremely' detailed, well executed with ample 
illustrations for every operative step. The format is faultle.^s. 

— F. T. Frank 

of OI)<.fo(ri(:aI anil OyniTotoKiral J'aUioIop.v, with Clinical Correlations, 
r-v Marion Doimlass. M.D., .■\.“slstant Profc.'--.''or of Gynecology, 'Wc.stcrn IlcscrV'- 
Univer.^itv, ami Kobert L. F.-iuIkncr. Henior Clinical In.“tnictor In Oyn'-colocy. AVe-^tern 
Kc.“fik-e i."nivcr.=Uy. AVitli 3-tS illu.riratloiis, 3S7 paKcs. 'riic C. A'. Mosby Comnany, 
SI. lyouis, tfri.s. 

-To.ttbook of Gynci-olo{,'y. By Arthur Hale fjurtl.“, M.D.. Professor .and Clialrinan 
of the Df-partnient of Obstetrics and Gynecolofry, Nortlnve.-'tern Unlver.slty Modleal 
s:c’nooi etc. Tliinl edition, re.'-'et; 00.3 iiapo.s with .'!1S illu.slnitions. AV, B. .Saimdeis 
Company. Idilladelidiia. t'.riS. 

’Ginerolocla Operatoria. Indlcacione.'-- y t"enlc:i. Par Kdiutnlo A. J'oX >' ■ 

.A. Ibarra. Sen.'icio del Hospital Itfvada via. Buenos .Aires. Ancieto I^^ijxz, editor, 
Buenos Aires, l!C0. 
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DeLec’s Principles and Practice of Obstetrics^ lias appeared in its seventh edition, 
in itself not a surprising fact but actually a most noteworthy achievement. This 
volume now has reached the respectable age of twenty-five years and during this 
quarter of a century has consistently remained in the front ranks among all text- 
books on obstetrics. Each succeeding edition has not only proved the thorough 
familiarity of its author with all progress in this special field of medicine but as well 
has demonstrated how much of this progress is due to DeLee ’s own investigations 
and observations. 

Addition of new material, elimination of olxsolete matter, changes in the illustra- 
tions and the rewriting of various chapters ncce.«sitated resetting of the entire book 
in this seventh edition. 

— Eugo Ehrenfest 

Diseases of Womens by Ten Teachers, edited by Clifford White, is a sixth edition. 
Three new authors have taken the place of others, klessrs. Goodwin, Gilliatt, and 
Wrigley. 

The text is short, simiilc and verj- well illustrated. Completely rewritten are the 
chapters on the phj-siologj’ and disorders of menstruation. A short chapter on con- 
traception and sterility has been put into this new edition. On the whole the methods 
advocated are current in this countiy. In perineorrhaphy, suture of the levator mus- 
cles is still advocated although this gives a painful, nonresilient perineum in many 
instances. 

—B. T. Frank 


The Health Organization of the League of Nations has gotten out a small handy 
Atlas' illustrating the division of cancer of the uterine cervix into four stages, ac- 
cording to the anatomic clinical extent of the growth. The short introductory texts 
are in English, French, and German. The charts arc simple outlines of the pelvis 
in its three dimensions and for each stage the various possible sites of carcinoma 
arc plainly indicated in red. This Atlas should be of great help in making inter- 
national statistics classifiable and concordant. 

— B. T. Frank 


A .‘•■hort monograph on the cycle occurring in the vaginal mucosa of the human 
being by 6. di Paolas is based on biopsies obtained from 71 patients, which include 
children, mature and pregnant women, and after the climacteric. Vaginal smears 
were likewise made. The author found no regular cycle. He agrees with Lindeman 
and Stieve that the differences noted are ascribable to desquamation and repair. 
In pregnancy the changes arc not sufficiently patliognomonic to warrant a diagnosis. 
Tn the menopause the regressive changes are progressive. Injection of estrogens 
produced marked changes in the climacteric vagina. The vaginal threshold to 
estrogen is much lower than the endometrial threshold. 

— B. T. Frank 


Casas’ short monograph on Lcucoplakia of the Vtilva^ is based on twenty cases 
seen in ten years. The ages of the patients were between forty and sixty-five years. 
He prefers surgery followed by estrogenic tlierapy to any other treatment. This is 
a short, well illustrated and complete monograph containing nothing new. 

—B. T. Frank 


“The Principles and Praelice of Obstefrics. By .Toseph B. DeLee, Professor of 
Obstetrics and Gynecoloer>', emei-itus. University of Cliicano. etc. Witli 1,277 illus- 
trations on ns.") fiRures, 271 of them in color. 1,211 pages. Seventli edition, cntirel.v 
reset. W. B. Saunders Co.. Pliiladclplji:i. 10;5S. 

•’Diseases of Women. By Ten Tcaclior.s, under tiie direction of Clifford White. 
Edited by Sir Coniyn.s Berkeley, Clifford White and Fr.ank Cook. Illustrated, •l!)2 
])agcs. Sixth edition. William Wood & Company, Baltimore, in.’l?. 

’Atlas (English). Illustrating the division of cancer of the uterine cervix Into 
four stages. (Francais) Sur la division des f-pithf-liomas du col de Tutf-rus en guatre 
stades. (Deutsch) Cber die Eintcilung der Koilum-Karzinomc des Utenrs in vier 
Stadien. J. Heym.an. M.D. R.adiumhemmct, Stockliolm. League of N'ation.-il Health 
Organisation. Inquiry into the Results of Radiotherapy in Cancer of the Uterus. 
Stockholm, lOH?. P. A. Xorstedt and Sdliner. 

^E1 Cicio de la ^liieosa Vaginal en la Mnjer. Par Guillermo di P.aola. Illustrated, 
7() pages. Editor: El Aleneo. Buenos Aires. lO.ls. 

'•T.eueoplasia de la Vulva. Par Pedro Figuero.sa Casas, professor .-idjunto de Clinica 
Ginecoldgica ile la Facultad de Cicncias Medicas de Rosario, etc. Liberia y editorial 
Ruiz, Ro.sario, 1937. 
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Evolving from a series of staff lectures in his hospital, Dr. Falk publishes his 
lecture material in Practical Clinical Gynecology. This material has previously 
appeared in serial form in the American Journal of Surgery. In successive chapters 
he defines, discusses, and illustrates the methods of examination and the technique 
employed in treating pelvic jnithology in his service at the Harlem Hospital. Two 
chapters are devoted to the examination of the patient and operative routine, after 
which the various major subdivisions of gjmecologic diseases are taken up in brief 
fashion as to pathology, symptomatology’, and treatment. Particularly Dr. Falk 
has defined the indications for operation on his service for these various pathologic 
conditions. ^lany of the operative procedures arc illustrated. The final chapter 
describes the technique and methods of the ambulatory or clinic service and discusses 
minor infections and local procedures. 

— Philip F. Williams 

Samuel’s Endogen Endocrine Therapy in Gynecology and Etiological Treatment 
of Carcinoma^ does not lend itself to serious review. 

Quotations from the accompanj'ing announcement to his colleagues will .show why 
T say this. “After my experiments had proved that cancer is caused by the 
hypophysis I succeeded with the aid of the endocrine electrodiagram in demon.'^trating 
that carcinoma is invariably a consequence of primary or secondary thyreotropic 
hyperpituitarism. 

“I came to the conclusion that instead of 15 or more hormones being formed in 
the hypophysis there are only two: the one which accelerates cell breathing, also 
known as the thyreotropic hormone, and the one which retards cell breathing, the 
gonadotropic hormone. ’ ’ 

The diagnoses are made by means of a modified spectroscope which shows o.xy- 
hcmoglobin reduction and meth-hemoglobin. The main basis of his theme is that 
carcinoma is caused through dysfunction of the hypophysis. He claims to cure even 
liver metastasis with short wave to the hypophysis. In my opinion this appears to 
be a worthy successor to Abraham’s method. 

— P. T. Franh 


Ber Zyhlus der FraW^^ by Dr. .Jules Samuels, written for lay consumption, offers 
a new method of determining the time of ovulation, presence of pregnancy, and tlio 
problems of menstruation with both normal and abnormal women. 

The proposed simple examination by which these conditions may be determined 
is made possible by the use of a new instrument, the “ cycloscope.” This consists 
of a spectroscope and a powerful lamp mounted on a stand with an examining plat- 
form upon which the patient’s hand is to bo placed. This test is made by examining 
the delicate tissue between the thumb and forefinger with relation to the spectroscopic 
changes in the oxyhemoglobin content of the blood as it passes this point. The re- 
duction time figured by changes in the spectroscopic analysis of the blood viewed 
through the instrument is believed to bear a very definite relation to the hormone 
content of the blood of the woman. 

— Philip F. Williams 


This monograph, Grundlagen drr gynaclcologischcn Kurzvrilcnthcrapic'^r, Jias ap- 
peared as a supplemental nundier to the Zritachrift fur Grhnrtshilf c nnd Gyndholngic, 
Vol. 117. Dr. Raab explains the fundatnent:il physical principles of the short wave, 
its differences from otlier modes of heat production and the (‘xplanation of the 
biologic effects produced in the body through its use. He discusses the jiossibility 


V’rracttc.il Clinical O.vnccnloKy. By IDiiry f'. F.ilk. M.U. Clinical Professor 
of Gynecoloe-}-. New York t.'nivcrslty College of Meiiicine. etc. Illustr.-ited. jKiaes. 
American .lournal of Pur:,'ery. New York. in.'IS. 

"KnUoKCnc Tkulokrlriotlicr.'ifiic In <I<t flynackoloiric. .tetioJofrlo tind Ileiian'llnnj.' des 
Kai-zlnoms. Von Ur. .lules .‘^runu.ls. (TlUnirn uinl Frnoenarzt in Ani“teiilani. etc. 
js-j pages. A. XV. Sijtlioffs I'ilir'vemnaatscliapplj, N. ly-irl'n. Holland, l.eis. 

’■Drr Zvkln*. der I'raii. H<-forin U<-s Klicl.-b.-nr. von Ur. .lule.s .Saniuel.s. Cliiriirg- 
Frauenarz’t. I>-iter (i'-r Linrlchlung fUr Kurzwelicntlierapie. Haag — <1. Nacff. Arnst'T- 
dani. ’ ItCS. ■ _ 

uOrnndlaccn der uynack(>loci«rlii'n KiirzivellcnlliiTapie. X’on Ur. nied. I.nc't 
Riinb Uerlln. XVitii ‘~.i illti.-lraliotis. CO page.-^. l-Vnllnanil Hake Veriag. .situttgart. 
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of harmful influences and methods of application, calculation and indication of cer- 
tain dosages and the types and technique of the various methods of application 
through body plates and other forms of electrodes. 

Taking up the treatments of gjmeeologic disorders he discusses the use of this 
tj-pe of therapj', in inflammatory conditions, and mentions its use not only as a 
curative method but also as a pre- and postoperative help. The benefit of this 
therapy in noninflammatorj' conditions is stated. He feels that in some instances 
short wave treatment of the pituitary gland can be useful in vaifous types of amenor- 
rhea or irregularities of the menstrual cycle; A very good presentation of this 
form of treatment in gynecologic disorders. 

— Philip F. Williams 

Dr. Range presents a second edition of his monograph on Hemorrhage and Lencor- 
rheaM The early appearance of this edition has been considered necessary on ac- 
count of the rapid developments in endocrinology. These advances have been in- 
corporated in the text of the ditferent chapters wdiere such inclusions were pertinent. 
Runge not only refers to biologic therapy in the different chapters but adds three 
sections on follicular hormones, corpus-luteum hormones and the gonadotropic 
hormones, differentiating their qualities and suggesting caution in their therapeutic 
uses in the disorders of the menstrual cycle. In his discussion he makes a clear 
differentiation of substitution therapj"^ and stimulation therapy as weU as between 
the estradiol-benzoate and estrin. 

There is an excellent short section on the various tj'pes of leucorrhea, functional 
and infective. Runge favors the Sturmdorf operation for the leucorrhea of chronic 
cervical origin. 

— Philip F. Williams 

Da Costa’s Lectures on Clinical Ohstetricsi^ form a large volume of 623 pages. 
The lectures are very complete, show' a due spirit of conservatism, and include the 
modern additions to obstetrics. 

The appearance of the book both as to paper and illustrations would not pass 
muster in this country. The illustrations, where the}' show position of fetus, are at 
least understandable, but when attempts are made to show skin and bone lesions of 
syphilis, they fail completely. 

— B. T. Frank 

Maternal Care, Marriage, etc. 

This small volume, Maternal Care, Complications^'^ appears as a supplementary 
text to the treatises on Maternal Care published by the American Committee on 
Maternal Welfare. The table of contents lists the To.xeniias of Pregnancy, Obstetric 
Hemorrhage, and Puerperal Infections. 

These subjects have been correlated by the entire committee as an editorial 
board, for the benefit, particularly, of the general practitioner who includes ob- 
stetrics in his work. It is believed and hoped that this presentation of such im- 
portant subjects n't!! be a decided help to those engaged in the practice of ob- 
stetrics. 

— Philip F. Williams 

Season of Pirthi-r represents the continuation of a study begun several years ago 
by Dr. Huntington on the effect of the time of birth on mental and physical de- 
velopment. The study described in this book examines millions of births in order 

’’Blutung- tinrt Vliior. Von Profes.sor Dr. Hans Runge, Universitacts-Frauenklinik. 
Heidelberg. Third improved edition, with 17 illustrations. Theodor Steinkopff, 
Dresden, 193S. 

’^Iiicocs dc Clinica Obstetrica. Par Clovis Correa da Costa, chefe do Servicio de 
Ginecologia do Hospital da Fundacao Gaffree-Guinle. Livraria Moura, Rio de 
Janeiro, 1938. 

’'Maternal Care, Complications. Prepared under editorship of Dr. Fred D. Adair, 
and approved by the American Committee on IMaternal Welfare, Inc. University 
of Chicago Press, 1938. 

’’Season of Birth. Its Relation to Human Abilities. By Ellsworth Huntington, 
Yale University. 473 pages with 104 figures. John Wiley & Sons, Inc. Kew York, 
1938. 
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to determine tlie reasons for tlieir seasonal fliieluations and the degree to which 
births at different seasons vary in quality. Dr. Huntington concludes that man 
has two different optima of temperature — physical and mental, a relic of tlie glacial 
period. The second main result of his study seems to give evidence that man in- 
herits an extremely complex’ and delicate adjustment to climate and weather. He 
considers that adjustment hinges on four conditions surrounding conception and 
birth, the dangers of summer heat to the newborn and the curious relation of low 
temperature to those of unusual mental ability as well as to the time of their con- 
ception. 

He attempts to show through statistical tables and deductions therefrom, types 
of climatic influences, a study not only by geographical variations but by sex ratios, 
birth incidence, the effect of social custom, marriage habits, agricultural and sea- 
sonal migrations. He considers the relation of seasons of births by world trend 
as well as local and iiolitical units in the United States and other countries. 

Terminally, lie proposes that our now knowledge as to season of birth can be of 
practical use only if we use it in one of two w.ays, first: by clianging the pi-esent 
seasonal distribution of births, and second : to discover the exact, conditions which 
make certain seasons favorable in certain societies and countries and then to take 
steps to create those conditions at other seasons of the year. Such a bold eugenic 
plan will probablj' not be employed for man 3 - generations. 

— Philip F. Williams 

Biography of the Uvhorn'^^ bj' Margaret Shea Gilbert, an account of the de- 
velopment of the human bodj', represent.s, in the opinion of a jury selected by the 
publishers, "the best book on a scientific subject for general reading.” 

The book is intended for hn- reading and records in simple, concise, understand- 
able st.vle the chronologic changes which take place in the development of the 
human bodj' before birtli, as well as a chapter on tlie physiolog}- of the exit of the 
fetus from the mother. A chapter on twinning and one on variations in develop- 
ment are included. The ea.sy stj’lo, factually’ clear text and illustrations should render 
the book tlioroughl}’ suitable for the laj’ audience for which it is intended. 

— Philip F. Williams 

In this somewhat unusual volume. The Man Tahes a Jl^ife,^^ Dr. "Wile presents a 
stud}' of man’s problems in and through marriage from the standpoint of normal 
relation.«hips of a sexual, social, and domestic character. Much has been written 
upon the feminine life cycle from both the normal and pathologic viewpoint, but 
here for the first time the practical phases of male life are discussed in the hope that 
men maj’ be enabled to understand thcm.=elve.s better and that the book maj' serve 
at the same time as a guide to women in the mutual jiroblcms of marital relation. 

Dr. Wile discusses the changing social order occasioned ly the transformations 
in recent j'oars in societ^v as a whole. He analyzes the mental and biologic impulses 
which lead to court.ship and marriage, and considci’s the various readjustments 
which 7nen must make in marriage and parenthood. He suggests wa.ys and means 
to diminish the rising divorce rate. The problems of rej)rnduction, and the husband’s 
])Osition and attitude toward them, include the consideration of limitation of famih' 
and pregmancy. The boolc continues through father to child relation, ami the jjosition 
of the father of the famil.v cinde. 

Dr. Wile develoiis the subject of adolescence in the offsju’ing and its trc.almcnt b_v 
jiarents. The tri:ils and ])roblems of jiiiddle age and f;imil\’ life and the nect'ssary 
marital re.adjustments of the male climacteric offer a sound interf)rotation of the 
pe:ik and decline of man 's virilitv. 

This clear dis<'Ussion of the d.aiiy re;ilil!es of a man’s life in the famih' circle 
should fulfill the hitherto unsuiiplied discussifin of marriage iti-obleins from the m.'is- 
ciiline angle, .‘uid can be rc.ad with jirofit bv both husband anil wife. 

—Philip F. iniliams 

"Ulocrapliy iif llic fiiliern. I!y Mairrar'-t SIic;i f^llii-rt. lllu.'-tiatcd. IS:.’ imccs. 
The VVilllaui.s ami tYilhim-' ('oniinny, Jlnlltinor,-. J.o.'iS, 

’•'Tlic Man Tala's a Wife. A Stml.v nf Man'..! I’rohh'iiis in ami tliretlKh 
JJv Ini ■\vne, M.I). ~T7 jKia''.*-'. <;r< *-iiIiiTK f’ntill'dici Iiic. ,N'c\v York. I.Cii. 
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Medccine et Maria ge-o is tiie product of the Lyons group which publishes bulletins 
dealing with medical, philosophic and biologic subjects. This present A'olume deals 
with a medical problem from philosophic and clerical as well as medical aspects. 

Celibacy, marriage, the problems which arise from both conditions in both the 
normal and abnormal individuals are taken up. Throughout there is a plea for a 
higher motive than merely sex .satisfaction or a race urge to populate the state. It 
is said that contraception has a bad effect on both man and woman. This book ap- 
pears to have been written mainly with the object of clarifying the doubts of lay 
believers. 

— H. T. Frank 

Men Past Foriy^i bj’ Nienioeller (by the 'vay, he is not a physician) is a well- 
written brochure intended for the educated lajmian and dealing with the subject 
of impotence. The tone of this book is high. Most of the information contained 
appears fully authenticated. The author draws a rather dark picture of the preva- 
lence of impotence in one form or another after the age of forty. 

The sole blot on the “scutcheon” is the list of aplirodisiaes supplied towards the 
end of the book; it is true, with the recommendation that they should not be em- 
I)Ioyed except under the guidance of the phj'sician. Tliis list, which contains not only 
the names of the products but the firms manufacturing them, on the whole does not 
meet any of the criteria wliich a pliysician would demand before recommending such 
a volume to his patients. 

— P. T. Frank 


This little pamphlet, Technique of Contraception,-- takes up the technique of 
various contraceptive measures, including that practice known as the “safe” period 
method. Matsner concludes that the method of choice at the present time is the 
combination of a mechanical barrier and a spermicidal agent. 

— Philip F. Williams 

Privately printed to promote the aims of the Fi'ce Speech League, A Challenge to 
Sex Censor by Theodore Schroeder^s .discusses his personal ideas on the definition 
of obscenity as developed by himself and thosse, especially of the judiciar}’-, who 
have differed in their interpretation and definition from him. The author states 
that “if lawyers or judges had combined healthy-mindednes.s, witli some psychological 
intelligence, they would long ago have discovered that they were no longer able to 
consider the issue of obscenity, as one of art, morals or religion.” Whether or not 
obscenity may be regarded as subjective or entirely objective will likely long remain 
a moot point. Probably tlie conflict between Puritanism and broad-mindedness will 
continue for some time. 

Those who are interested in breaking down some remaining barriers may find, to 
them, plausible arguments in this confused Freudian presentation. 

— Philip F. Williams 


Endocrine Glands: Vitamins 

The Pituitary Glancl^* is a .sympo.sium covering an investigation of the most recent 
advances. It was presented before the Association for Eesearch in Mental and 
ISTervous Diseases at their 19.3G meeting. A largo number of well-known investigators 
and clinicians took part in this symposium. The entire volume covers 7G4 pages. 


JojICtlccine et JlarhiR-e. Par R. Biot. H. Bon, F. Dumare.st, J. Gate, J. Gaucherancl, 
E. Lancrenon, M. Pehn, W. Riese, G. Thibon. H. Vignes. Groupe Lyonnais U’Ktudos 
M^clicales Philosopliique.s et Biologiques. 2.'5I pages. Librairio Lavandior, Lyon, 
France. 

=»JIen Past Forty. By A. F. Niemoeller, A.B., M.A., B.S. Illustrated, pages. 
Harvest House. Kty' York, lOSS. 

Kyj,,. Toehniqtic of Contraception. An Outline. By Eric M. Matsner. M.D. Fore- 
word by Frederick C. Holden, M.D. Fourth edition, illustrated. uO pages. The 
tVillianis & AVilkins Company, Baltimore. 19.3S. 

S^A Challenge to Se.v Censors. By Theodore Schioeder. Privately printed. Kew 
York City. 10,3S. 

='The Pituitary Gland. An Investigation of the Most Recent Advances. Pro- 
ceeding.s of the Associ.-itiou for Researcli in ilental and Xervous Biseases, December 
28 and 29, 193G. AVilliams and Wilkins Company. Baltimore, 303S. 
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Like all such joint presentations, it varies greatl}" in the value of the different con- 
tributions. Section I, which deals with the anatomy of the pituitary, is particularly 
valuable and has engaged the attention of Tilne}’, Wislocki, A. Severinghaus, and 
Eioeh. This covers both the gross and microscopic anatomy as well as the blood 
supply of the organ. 

Section II deals with the phy.siology and is more than double the size of tlie 
previous section. We will mention only a few contributors: Evans, Hisaw and 
Fevold, Collip, Engle, Philip Smith, Fluhmann, and Riddle. From this it will be- 
come apparent that every phase of jdiysiology has been dealt with. 

Section III covers general considerations mainly from the point of view of the 
clinician. This is, as can be foreseen, the most uneven of the sections. The study 
of the glands of internal secretion is still in such a fluid state that almost any 
hj'pothesis may be discussed and theories changed from day to day. 

This contribution, as a whole, is of importance in regard to some of its contents 
as a source book, in others mercl}’^ as a temporary point of view. It is well worth 
studying. 

— E. T. Franh 

Oppenauer and Dessau^s from Laqueur’s Pharmacological Laboratory have sent 
a reprint which is part of the Tabulae Biologicae, Volume 15. These very valuable 
and easily referred to tables cover the sources, methods of identification and con- 
stitution of the sex hormones, including the international units, te.sts and all de- 
rivatives so far obtained. Included are the male, the female and the corpus luteum 
hormones. The tables give references by number to the appended literature. 

Dessau takes up the biologic action of these hormones as seen in plants, cold- ai^ 
warm-blooded animals. The effect on the metabolism, circulation, se-x, primary and 
secondary sex organs as well as on the other glands of internal secretion are given, 
also those noted in pregnancy. This is a valuable contribution particularly for 
those interested in looking up the literature. 

— E. T. Franh 

Miss Jennie Gregory has written a book on the A B C of the FHamins^<^ which 
corref;ponds in its method of pro.sentation to the A B C of the Endocrines. 

"Wliile tills is a clear and excellent presentation, it has not lent itself as dra- 
matically to the pictorial form as the previous book. Vitamin A, the epithelial pro- 
tective agent; B, and B. for beriberi and pellagra; the antiscorbutic factor C; the 
calcifj'ing vitamin D; the sex vitamin E, are depicted in numerous charts. A 
chapter on experimental methods and the general relationship of vitamins and nutri- 
tion conclude this very interesting, useful little monograph. 

— E. T. Franh 


Die Fitaminc in dcr Chiriirt/ic-' is one of the short monographs published in 
Vorlriigc aus dcr Prahli.schcn Chirurgic. It contains a clear and understandable 
summary of what avc know about vitamins A, G, D, and B,. Emphasis is placed upon 
the closer relationship between hormones, vitan)in.«, and ferments. A lack of vitamin 
may be due not to deficiency of nutritive intake, but to excess requirements under 
particular conditions, excess excretion or excess utilization. It is known that there 
is an increased loss of vitamin C, ascorbic acid, following anesthesia; hyiiovitaininoscs 
occur from inflammation and in cancer patients. According to the iiuthor, vitamin 
A protects the liver against hyperthyroid action and makes the use of codeine pre- 
operativcly unnecessary. 

— JA T. Franh 


=®Scxii!il Hormone. I’.y It. Opp'-noimr anU I’. Dessau. 121 p.aijes, UitKCverlJ Dr. 
\V. Junk, Den Hnac. ItlZS. 

IJ C of tin- Vlliimln*.. .\ Surv‘-y in Cliart.s. IJy Jennie CnKory. Fore- 

word by Walter H. Eddy, profej-.-fd’ of pIiyrloloKle r;lien)l.‘<liy. Terietieis (tolleye, Co- 
hiniiila T'nlversitl'. Williarn.s /i Wilkins <'«>nip:iny. Hallhnore. Itias. 

"Die Vitamlnc in der f'ldrtircie. Von I'jofi .-uor Dr. Erleli .‘-'elineliler. Fliinirpi; the 
Unlv, Klinlk, Freiburf,’ i.D. Verlas; von Ferdinand Enke-, .‘-'tuttcart, J'.rjH. 
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The Vitamins and Their Clinical Applications-^ by Stepp, Kuelmau, and Schroeder 
has been translated by Dr. Herman A. H. Bouman. It is published by tlie Vitamin 
Products Company. The German publication appeared in 1930. 

The contents of this book as far as it covers the knowledge acquired on the, 
vitamins, particularly the chemistry and pln-siology, is of general interest. The 
translation in places is cumbersome. Much of general interest is found in these 
pages and considerable applies particularly to obstetrics and gjmecology. 

— li. T. Frank 


Surgery 

The Therapeutic Prohlem in Bowel Ohsiruetions-^ is an elaboration of the essay 
which received the Gross Prize award of the Philadelphia Academy of Surgery. It 
is a most important contribution to the subject because it gives not only a full 
survey of the experiments on animals, dealing with the subject of intestinal ob- 
struction, but likewise a detailed account of the clinical features and methods of 
therapy to be used on patients. 

One of the greatest advances has been the prolonged conservative decompres.sion 
in the treatment of bowel obstruction by means of the modified Levin duodenal 
tube with continuous suction. This method of treatment is now so standard that 
its value requires no discussion. Every surgeon will benefit by reading this mono- 
gi-aph and every physician will find it worth while to study it. The book is fully 
illustrated by numerous line drawings and innumerable well-reproduced x-ray plates. 

— B. T. Frank 

Spinal Ancsihesia^o t,y Maxson is a textbook covering tlie entire subject in great 
detail. There is a foreword by W. Wajme Babcock who has been one of the main 
sponsors of spinal anesthesia in this country and whose experience now reaches some 
forty thousand cases. Maxson gives the historical basis of spinal anesthesia which 
was introduced by August Bier. He likewise .speaks of the trip made to the United 
tStates by Jonnesco in 1910 which many of the surgeons still remember. 

The entire subject is covered, if anything, in too great detail. The chemistry 
of the drugs which have been and are employed, is entered into. The innumerable 
variations in technique are fully described, including a discussion of hypo- and hyper- 
baric solutions in which the gravitational effects are most marked. The anatomy, 
indications, dangers, recovery of broken needles and such divers topics are included. 

The author personally uses gravity control, premedication including barbiturate, 
morphine and atropine. He uses ephedrine prophylactically and novocaine crystals 
without barbotage. 

His point of view is extremelj* conservative, particularly in selection of cases and 
makes no exaggerated claims for this method of anesthesia. The book is excellent 
for reference and for study both for those desiring to learn the technique as well as 
those who are practicing it. 

— F. T. Frank 


Friedliinder in his Therapy of Thromhosissi based his study largelj^ on the com- 
pression bandage treatment first proposed by Heinrich Fischer. This short mono- 
graph details the author’s experience on 2,500 patients, mainly those of the Wiener 


^Tho Vitamins and Their Clinical Applications. A Brief Manual. Bj^ Professor 
Dr. W. Stepp, Director of I. niecl. Ivlinik, University of Munich, Dozent Dr. Kuehnau, 
in Wiesbaden, and Dr. H. Schroeder, Associate. I. med. Klinik. Munich. Translated 
by Dr. Herman A. H. Bouman, Minneapolis, Minn. The Vitamin Products Company, 
Milwaukee, Wis., 193S. 

“The Therapeutic Problem in Bowel Obstructions. By Owen H. Wangensteen, 
M.D., Ph.D., Professor of Surgery, University of Minnesota, etc. 90 illustrations, 
3G0 pages. Charles C. Thomas, Springfield, 111., 1937. 

s^Spinal Anesthesia. By Louis H. Maxson, A.B., M.D. Practicing Specialist in 
Anesthetics ; Fonner Chief Anesthetist, Harborvlew (Iving County) Hospital, Seattle, 
Washington. Foreword by W. AVayne Babcock, M.D., LL.D., F.A.C.S. Professor 
of Surgerj". Temple University School of Medicine. AVith G9 illustrations, 409 pages. 
J. E. Lippincott Co., Philadelphia, 1938. 

’>Die Therapie tier Thrombose. Von Dr. Ernst Friedliinder mit 27 Abbildungen im 
Text. Franz Deuticke, Leipzig und Wien, 1938. 
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Ivrankenliasse. He claims to have rerlucerl the average morbidity in individual cases 
from seventy-five days to six days, without a single embolic death. These patients 
apparently were mainly cases of lohlebitis from varicose veins. 

In bed patients the posture should favor unhindered venous circulation. The 
femur should be at an angle of 4.5 degrees to the hip, the leg being horizontal. A 
compression bandage is put from the toes upward and then he starts movements 
against resistance, performed by the patient himself. Outward rotation of the 
femur, however, is strictly contraindicated. The patients are gotten out of bed very 
early. The latest was twenty days postoperative. There were no deaths. The 
average duration of illness was one week. These results are almost incredibly good 
and well worth careful study. 

— E. T. Franlc 

Volume IV, Part 3, of Peterson’s The Faiient and the Weather^^ deals with or- 
ganic disease, especially .surgical problems. “Superficially it links the patient who 
may be suifering from an acute abdominal condition to the meteorological environ- 
ment. ’ ’ 

The etlect of weather on ma.ss metabolic trends, susceptibility to infection (colds, 
sore throats), gastric ulcer, are onlj' a few of the subjects trenched upon. Post- 
operative complications, eclampsia, and even ectopic pregnancy are said to be in- 
fluenced by the meteorologic environment. A mass of statistics, charts and case 
histories form the text. 

— E. T. Franlc 


In this monograph, Innere Medizhi in der Chirnrgiess v. Kress and Kittler discuss 
the relationship of the important systemic diseases which may be complicated by 
surgical lesions necessitating operation. They discuss also the complications which 
may arise in various systems following operation. The first chapter details the 
preparation for operation of the patient with cardiovascular diseases of various 
forms, emergencies which may arise during operation and the treatment of the 
changes in the circulatory apparatus, which may occur postoperatively. There is an 
excellent chapter on surgery in diabetics, which makes particular reference to pro- 
operative standardization and insulin dosage and postoperative acido.sis. In the dis- 
cussion of surgerj' on the icteric patient the authors lay stress on the preoperativc 
preparation with vitamins A and C. The respiratory system is considered not only 
from its intrinsic pathologic physiology complicated by surgery but in addition 
the authors discuss the difl'erent types of postoperative complications, particularly 
the therapy of postoperative pneumonia and postoperative pulmonary collapse. The 
final chapter discusses the physiology, pathology, and pre- and postoperative treat- 
ment of surgical lesions which are complicated, as in either brain tumor or other nerve 
lesions, bj' loss of .sleep and the clTect of narcosis in the preoperative handling of such 
conditions. 

— Philip F. Williams 


Miscellaneous 


Dr. Donald Mainland of Dalhousc I;niver.';ily, Halifax, has written a book which 
should be valutible to all medical men who write jiapers based on statistical or other 
data, as well as to laboratory experimentalists wlio are not fully familiar with 
the ])resent statistical ideas. It is called The Treatment of Clinical and Lah- 
oratori; Data."* 

“The primary object of this book has already been slated — to present ideas and 
some metliods that may lielp the Tiiedical or dental clinician who wishes to benefit 
from his own ob.-erv.ation and from a critical re.ading of statements made by others. 


her. IJy William F. Fetorson, M.lJ. Vol. IV. Dart a. 

Oraanic Di.“<-as< — .stnraical t'rohlcnis. Fihvanl.“ Brollicr.s, Inc.. Ann Arbor, Mich.. J.S' • 

■<■. Von Dozcni Dr. il. Fill. v. Ki’i's.«. and irr. . 
Klinlh in Miicnclicn. t I I jiaKC.'-'. Fcrillnanil t'.nla' 


’-The I’ntleiit ami the Wcallicr. 
...manic Di.“ca.«< — .=;iiraical Froblcm 
’■’Iniicrc Mcdlzin In »lcr C'lilriirKlc. 
Kittler, chirurKlschc Fnivct.'^ilacm-K 
A'erlair, PUittcart, JK'.'' 


A'erlair, PUittcart, J'.'.'.''. 

’•The Treatment of f'liiiica! ami I.aliorator.v Data. -Vn Introillicllon to St<ili."t|c;il 
ldea« amt Method..^ for .Medical and Dental Workers. By Donald Mainland. ' ro- 
of ,\natoMi.v, I>;iIlioiise Fnivcr.'-lty, Halifax, Nova .Scotia, f'atiada. v\ Itn — > 
t*-xt litrures. a 10 ji’ace.'-'. Oliver and Iloyil. ivllnbiiryh, ttOS. 
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The average medical writer does not make adequate allowances for cliance in all 
observations and judgments. The author believes that the statistical technique and 
methods can be grasped in three or four hours of reading. I must confess that it 
has taken me much longer to run over this book for the first time but that it well 
warrants careful and repeated study. The use of statistical methods will prevent 
manj' brash and unfounded statements from being accepted. The style is clear and 
the presentation is such that even those who are not mathematically minded will 
grasp it if they will stud}’ it with care. 

— 7?. T. Frank 

A Textbook of Clinical Pathology^^ edited by Eoy R. Kracke has been written by 
a number of contributors, all of them connected Avith universities of our >South. The 
work Avas first undertaken by Dr. Poster M. Johns of Tulane University and was 
finished at the time of his death in 1936. Since then it has been brought fully up 
to date. It covers every aspect of clinical pathology. The authors have Avorked out 
every detail that the physician requires, beginning Avith his laboratory equipment, 
reagents, and methods of technique, including such items as the making and ex- 
amination of blood smears, A-enepuncture, blood volume, etc. The diagnostic ag- 
glutination tests, clinical chemistry, including liver, urine, and renal function tests 
are fully described. The examination of sputum, gastric and cerebrospinal fluid, 
the laboratory tests in syphilis, and, among miscellaneous tests, those for pregnancy, 
rabies, and allergy are described. 

The book is AA’ell planned, Avell edited, Avell illustrated, and faultlessly gotten out. 
It should be of real help, particularly for those aa’Iio only occasionally perform such 
laboratory tests, although it is full enough to be of real use to the professional 
laboratory Avorker. 

— B. T. Frank 

A Biological Apinoacli to the Problem of Abnormal BeJtaviorso presents an al- 
ternative to psychoanalysis. The author feels that neither the failure to satisfy the 
sex hunger (Freud) nor the failure to satisfy the hunger for approval (Adler) 
is a fact of sufficient importance to give a basis of a scientific foundation upon 
Avhich psychopathology can be built. In other Avords, in contrast to the Freudian, 
Adlerian, Jungian motiA’istic basis for abnormal behaA'ior, he predicates a strictly 
mechanistic (physiologic) basis and upon this mechanistic basis he tries to lay 
the foundation of psychology and psychopathology. 

He says “there is no real distinction betAA’een our’ normal mental processes and 
those which Ave are accustomed to speak of as abnormal.” Normal psychology must 
be physiologic and abnormal psychology must rest upon normal psychology. During 
the course of tAventy years he has studied particularly fear, pain, anger, pleasure, 
and laughter. He has assembled many data and accumulated them to build up his 
theory. To the author’s Avay of thinking, psychoanalysis stands today as the chief 
obstacle to progress in the study of the abnormal. 

Behavior is due to a highly complicated anatomic mechanism (sense organs, 
nervous systems, muscles, endocrine glands). Defects and limitations of this 
mechanism of behavior and not unconscious motives and desires produce abnormal 
thoughts, feelings, and actions. In the present volume of 459 pages he discusses 
psychophysiology and pathology, leaA’ing AA'hat he calls psycho-orthology or the treat- 
ment of these diseases, for a subsequent volume. He is willing to concede the 
physical mechanism and only that. The state of consciousness is an epiphenomenon 
or bi-product of physiologic reactions that give rise to our actions. He discusses 
nonadjustment and maladjustment. He claims it is not the details of formulation 
presented that are important but the principles AA’hich liaA’e been followed in their 
construction. 

==Xe.vtbook of Clinical PatliolosTj'. Edited bj’ Roy R. Kracke, M.D.. Professor of 
Pathology, Bacteriologrj’ and Laboratory Diagnosis, Emorj’ UniA’ersity, etc. With tlie 
assistance of twelve outstanding contributors. Illustrated, 507 pages. AA^lliain Wood 
and Company Division, Atniliams and Wilkins Company, Baltimore, 193S. 

Biological Approach to the Problem of Abnormal Behavior. Bj’ Milton Har- 
rington, M.D., Psychiatrist, Institution for Male Defective Delinquents, Napanoch, 
N. Y. 459 pages. Distributed by The Science Press Printing Company, Lancaster, 
Pa., 193S. 
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He emphasizes three differences from psychoanalysis. Hirst, the approach. Nor- 
mal behavior is merely the behavior suited to our needs. Second, the basic concept; 
every phenomenon results from some action or change acting upon an anatomic 
structure. Third, evidence, factual or material, vhich has shaped his theory to fit 
the facts and not vice versa as he implies is the case in psychoanalysis. 

Tliis is a very Avell-written, carefully thought-out book which without question will 
arouse interest, discussion and possibly controversy, particularly in neurologic circles. 
But it is of equal interest to every medical man. 

— B. T. Franlc 

The TrouMed Minds~ is a study of nervous and mental illnesses Avhich will interest 
the medical man, the sociologist, and the educated lay reader. It is a mellow and 
not too technical exposition of the forms which diseases of the mind assume. The 
text covers fixed idea and reaction, psychoneuroses (manifestations, nature and 
causes), traumatic hysteria, inhibitions and mental diseases. Innumerable clinical 
histories illustrate the exposition. 

The author Avarns that the aggressiA’e psj’-chopath avIio finds his Avay into public 
life may lead the Avay to social unrest, Avar and revolution. He likewise points out 
the futility of committing the psj’chopathic criminal to variable periods of imprison- 
ment according to the graA’itj’ of his crime. If the disease cannot be cured he should 
be committed permanentl}-. 

— B. T. Franlc 


A Jlisiory of TFo7ncn hi Mcdicine^^ is a fascinating discussion of medical AA'omen 
from tlie earliest times to tlie beginning of the nineteenth century. The author, 
Kate Campbell Hurd-Mead, publishes this as the fii’st volume, the second to cover 
the nineteenth century up to the present time. Although avcII documented, the book 
is Avritten in such a fasliion that it can be read with equal pleasure by the profession 
or the laity. It takes up not only medical Avomcn, but the customs of the times, 
male physicians if these Avere the teachers of the females, lay women avIio prac- 
ticed medicine, particularly in the middle age.s, and the whole aspects of each century, 
including not only tlie customs, Imng conditions, but the situation of Avomen as a 
AA’hole. In addition tlie Ha’CS of female practitioners arc discussed in detail. 

Anyone interested in tlie history of medicine, in fact in liistory as a aa'IioIo, AA'ill 
read this book AA'itli a groat deal of enjoyment and profit. It is to be hoped that 
the author aa-III be able to carry out her purpose of publishing a second volume AA’hich 
AA’ill bring her up to the present time. 

— B. T. Franlc 


The brilliant career in medical history of Dr. Fielding H. Garrison forms the 
subject of this biography,”0 and the selected letters of his correspondence. Dr. Garri- 
son may be regarded as a pioneer in the dcA-elopment of American Medical History, 
and ho made this subject his life AA’ork. While the Index Mcdicus, in recent years 
knoAA’n as the Quarterly Cumulative Index, is a godsend to the prc.sent-day re- 
.searchers and medical ]itcrateur.«, there can be no doubt but that Dr. Garrison’s 
labors on these publications AA’ill be held in a continuou.sly increasing appreciation 
by the scholars of coming generations. Chapters on the story of his life depict his 
Avork as a liiographor and teacher, his inten.ee Ioa’c of music, his relationship AA’itli 
his fellow-men and his armj’ colleagues. The many selected letters from his cor- 
respondence rcA’eal intimately his many interests. The book closes AA’ith a bibli- 
ography of his Avritings and the A’arioiis appendices e.vpressing further his character 
and actiA’itics. 

—Philip F. Williams 


riTlic Tmiilitcil Allnil. A fUiiUy of N’ervous and Mental lllnessr-fi. IJy C. .S. Illucnjet, 
ALA. AI.D., F.A.C.I'., M.Il.C.S. (Emt.). .VJO paues. AVIIllains & AA'llkln Co.. Daltl- 
toc?. 

lINtorA- or AVonicii In Medicine, From tlie Karliesl Times to the Beclnnlnv 
Nlnoteentli Centui’j'. It.v Kate Catiipliell IIurd-At'-ad. AI.1>. Illu.stnitcd. 

The lladdain ITess. ll.-iddam. Conn.. JICS. 

WT.lfo nnd I.ctlcrh of I'lcldlnir It, OnrrNon. By .'Solomon B. Kacan. M.D. With 
an Introduction by Prof.s’jor Jani>-s .1. AVal.«li. 2ST parre.-. The .AIcdlco-Ttlstorlcal 
Brc.‘s. Boston, I'.t'tS. 
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In his Adventures in Itespiration*^ Dr. Henderson discusses the modes of asphj’xia- 
tion and methods of resuscitation. Dr. Henderson pioneered many years ago with 
Dr. Howard W. Haggard in the treatment of carbon monoxide poisoning by inhala- 
tion of carbon dioxide diluted with oxygen. The practical aspect of this method of 
revival is current in the practice of all obstetricians in the treatment of asphyxiation 
and narcotized newborn. 

For many years Dr. Henderson's theory regarding the relationship of acapnia to 
postanesthetic and physical depressions was not generally accepted, but today, as he 
states in his introduction, the acapnia theorj' has won its way into surgery, as man- 
ifested by the carbon dioxide cylinders in every operating room. In this discussion 
of asphj-xia and resuscitation the story is told in simple language as an adventure 
which Dr. Henderson has experienced. After recounting the theories of the physi- 
ology and pathology of carbon dioxide deficiency, acapnia, carbon monoxide asphyxia, 
and the resuscitation therefrom, a chapter is devoted to the gases of peace and war. 
Here the horror of one is offset by the spectacular rescues of the resuscitation teams 
in commercial and civil life. 

Of particular interest to the obstetrician should be Chapters 9, 10, and 11, "How 
Breathing Begins at Birth,” "Asphyxia of the Newborn” and "Resuscitation of 
the Newborn.” Dr. Henderson believes that the function of muscle tonus, deficient in 
the fetus but present at birth in the normal infant is the answer to the question, 
"Why does the baby begin to breathe at birth?” He states that even days may 
be required for complete dilatation of the lungs in infants judged to be wholly 
normal at birth. 

He recounts the factors tending toward the production of asphjTcia in the newborn 
and describes four tnpes of asphj-xia. He regards the long "narcotized baby” 
as due to the e.xeessive use of narcotics and hj-pnotics in present-day American ob- 
stetrics. The various measures used in the resuscitation of the newborn are described. 
The value of ox}’gen and carbon dioxide and oxj’gen by the inhalational treatment 
are stressed, and the objections to the use of these gases are fully answered. 

Remaining chapters in the book discuss such other tj-pes of asplij-xia and altera- 
tions in respiration as may be found in postoperative depression, pneumonia, and 
circulatory failures. 

The book, a succinct and easily read resume of the important researches of 
Dr. Henderson in this most important subject, merits reading by all whose work 
comes in contact with the problems of asphyxia and anesthesia. 

— Philip F. Williams 

This TexthooJc of Anatomy and Physiology*^ may well be considered to have become 
a standard in nursing education in having reached a tenth edition. Its life span has 
now attained forty-four years. 

In this new edition an effort has been made through the deletion of obsolete ma- 
terial to keep the book of the same general size as heretofore. Recently established 
work on physiologj', vitamins, endocrine secretion, new work on nervous activity and 
the recent studies of the kidney liave been incorporated. 

It is stated in the preface of the previous edition that the authors had aimed 
to include the material outlined in the course in Anatomy and Physiologj- in the 
Curriculum published bj- the National League of Nursing Education. The idea of 
the comprehensiveness of such a curriculum is afforded tlirough a perusal of the 
GOO odd pages comprising the subjects of anatomj- and phj-siologj- discussed. 

— Philip F. Williams 

'■'’Atl ventures in Kespiration. iSIocies of Asphj-xiation and Slethods of Resuscita- 
tion. By Yandell Henderson. Illustrated, 310 pages. 'Williams and AVilkins Com- 
pany, Baltimore, 193S. 

■‘’Textbook of Anatomj- and Physiology. By Diana Clifford Kimber, Carolyn E. 
Gray, A. 11., R.N., and Caroline E. Stackpole, A.1I., Associate in Biology, Teachers 
College, Columbia University. Tenth edition, revised and rewritten. U7C illustra- 
tions, 043 pages. The Macmillan Company, Xew York, 193S. 
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Hemorrhoids^- by Marion C. Pruitt is a short nionog^-aph on the diagnosis and 
treatment of this condition. Anatomy and instrumentarium are given in detail. 
Mupercaine local infiltration anesthesia is preferred. Proper stress is laid upon 
the importance of accurate diagnosis. The indications for selecting either opera- 
tion or injection treatment are described. This monograph is short, clear, and well 
illustrated. 

— B. T. Franlc 


In a review of the preceding twelfth edition of Osier’s Principles and Practice of 
Medicine, only two years ago, we gave expression to the hope that the untimely 
demise of its then editor, Thomas McCrea, would not prevent the presentation of an 
equally excellent edition of this popular textbook in the future. As a pupil of Osier, 
and colleague and friend of McCrea, the editor of this new thirteenth edition, 
Henry A. Christian, found a welcome opportunity of continuing the medical tradition 
of this work. Once again the volume has been partly rearranged and rewritten to 
include all the recent advance, especially in the field of therapeutics. It has been 
enlarged by approximately .300 pages. 

— Hvffo Ehrenfest 

This volume comprises a complete consideration of Clinical Boenigenolopy of the 
Digestive TractM Starting with the diseases of the esophagus the succeeding chap- 
ters deal resi)cctivel 3 ' with stomach, duodenum, small bowel, colon, etc. The various 
tj-pos of hernia are included, as well as the diseases of the gallbladder and pancreas. 
Special chapters are devoted to omental, retroperitoneal and mesenteric tumors, 
peritonitis, pernicious anemia and to the various functional disturbances of the 
gastrointestinal tract. 

Tlie important feature of practically all of the 20 chapters is the x-ray dem- 
onstration of the underlying pathology. The roentgen examinations in general fol- 
low accepted routine procedures, the results being depicted in excellent cuts and il- 
lustrations. The arrangement of references at the end of the chapters is convenient, 
the index seemingly complete. All through the volume the descriptions of .symptoms 
and findings are concise but clear. 

Tliis new contribution to roentgen literature must be welcomed chiefly on account 
of its completeness and its value for ready reference. 

— Paul C. Sclmoehelcn 


The task of keeping The American Illustrated Medical Dictionari/'ie abreast witli 
progress must be formidable. The ajipearance of newly coined terms in modern 
medical literature i>rogressos with astoni.*;hing rapidity, and thus 3,000 new words 
had to be defined in this edition, requiring GO additional pages. 

The gv-nccologist will be surjirised to learn that in this edition, as far as we 
know for the first time in any dictionary, a definition of that widely used term 
“climacterium’' appears. A comparison of definitions of otlier coninion gynecologic 
terms in various dictionaries clearly proves the need for more precise gynecologic 
terminology. 

— Hugo Ehrenfest 


•••lIcniorrliolcK. By Marlon C. Pruitt. M.D.. Atlanta. Georgia. lO'esldent. American 
I’roctoloplc FoeO ty. Associate In FurpcTy, Emory Tjnivcr.slty .School of Medicine, etc. 
With 7.1 Illustrations, liicludlrin: 7 In color. J70 paKCS. The C. V. Mosh,v Company. 
St. IvOuis. lO.tS. 

I'rinrIpleH and Prncllcc of Meillclne. DoslKHed for the t’se- of Practi- 
tioners and Students of Medicini>. Thirteenth edition. Kcvlsetl hy Hcnr.v A. Chris- 
tian. Iler.sey I’rofessor of the Theory ami Practice of Phy.slc, Harvard t'niver.slty : 
I’hyslclan in (thief of Peter Pent Prinhain Hospital. Poston’. . 1.150 pane.". H. Api>le- 
ton-Centurj' Compan.v, New Vorl:. lO.'IS. 

•'{'Unleal Iloentcenolocy of the Dlcestlye Triirt. P.v Maurice Feldman, M.H.. A."- 
si.stnnt Profe.“."or of Ga.^troenterolocy. University of ^iar.vl:lnd, Palllmore, etc. With 
a Foreword hv .luliu.-> Friedenwahl. ,\.M.. ttl.li. ::,5S illu.str.-ilhms and 3.01) paces. 
William AVood’ A Co.. P iUlmore, Aid.. IIC.S. 

C'The American lUnstrated Medical lUetloiinry. Py W. A, N<;wman Horland. A.M.. 
M.D. 3'..\.C.S. Eighteenth edition, revh-ed aiid <-nlartred. v.dtli 111" il|ii."trallon.“, In- 
eludlnc gs."! )>ortrall.'.'. 1'>U7 paces. With the collalioration of E, C. Miller, M,I3.. 
Aletilcal College of Vlrt'lnl.a. W. P. Saundt:n-. (Company. Pldladelphla. 305 s. 
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Selected Abstracts 


Menstruation 

Lass, Smelser and Kurzrok; Studies Relating to Time of Human Ovulation, 
Endocrinology 23: 43, 1938. 

Eorty-seven women studied through their post-partum period had 194 fairly 
regular cycles. One hundred and six cycles (55 per cent) were anovulator 3 ' or 
sterile in character, and the bleeding was not true menstruation, since it did not 
come from a premenstrual endometrium. Eight.y-two c.vcles (45 per cent) were 
ovulatorj- in character, hence fertile, and the bleeding repi-esented true menstru- 
ation. 

,T. Tiioknwele Witherspoon 

Hisao, I.; On the Symptoms of Ovulation, Japanese J. Obst. & Gvnec. 21: 22, 
1938. 

The author interrogating a group of nurses and female medical students at 
the Osaka Medical College for Women came to the conclusion that women can 
perceive various s^'mptoms which occur during ovulation. The most frequent 
among them is leucorrhea, but other sjnnptoms are languor, enlargement of the 
breasts, distention of the lower abdomen, drowsiness, etc. The .sj'mptoms ap- 
peared in most cases from the twelfth to the sixteenth daj's before the next flow. 
In most instances thej' persisted for about three daj’s. Only 40 per cent of nurses 
but 70 per cent of the women doctors and medical students noticed such S 3 'mp- 
toms of ovulation. 

J. P. Greenhill 

Duckies, D., and Elvehjem, C. A.: Hemoglobin Studies on College Women with 
Special Reference to the Effect of Menstruation, J. Lab. & Clin. Med. 22: 607, 
1937. 

It seems to be generalh' conceded that there are both dail3- and hourh' fluctua- 
tion's in hemoglobin and that these are more pronounced in women than in men. 
Whether or not the variation in women can be attributed in part to menstruation, 
causing an instabilit 3 ' of the hematopoietic .S 3 '.stem and increased phvsiologic de- 
mands for iron, is unknown. In various series reported, some investigators 
have concluded that increases and decreases in the hemoglobin during the men- 
strual period were no different from those in the intermenstrual period, while 
others have reported a blood-destro3'ing activit3' in women coincident with men- 
struation. 

In the present small series of 7 college women, var3'ing in age from 20 to 27 
3"ears, hemoglobin determinations were made dail3' and in some cases hourl3' for 
a period of 52 da3’s covering approximateh' 2 menstrual C3'cles for each suliject. 
The authors state that these 7 subjects were all healtln- although one was slighth’ 
anemic and one was diabetic. All,' however, Avere in a good state of nutrition. 
The specimens Avere obtained from the Anger tips, the XcAveomer method Avas used 
and compared AAuth a carefulh' standardized disc in a colorimeter. The results 
Avere as follows: The aA-erage hemoglobin for the women in this series is ap- 
proximatelA' 14 gra. per 100 c.c. of blood and sIioaa'S daih' A'ariations ranging from 
13 to 15 gm. HourL' fluctuations in hemoglobin occur Avhieh are not consistentbv 
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comparable at corresponding liours on different daj's. The hourly variations are 
as marked during the intermenstrual period as during the menstrual period. 
There is usually a diminution in the hemoglobin during menstruation, the amount 
varying considerably -with different individals. During the postmenstrual phase of 
the cycle, there tends to be a rise in hemoglobin which continues to increase 
slightly during the intermenstrual phase. 

W. B. Serbin 

Bokelmann, O.: Blood Changes in the Menstrual Cycle, Arch. f. Gynilk. 164: 597, 

1937. 

There is a definite decrease in both erj’throeytes and hemoglobin content during 
menstruation. During the premenstrual and postmenstrual periods both are in- 
creased. The drop during menses is not due to a thinning or dilution of the blood 
nor to the blood loss. There is also a decrease in thrombocytes during the men- 
strual phase. The reticulocytes increase during tlie premenstrual, menstrual, and 
postmenstrual iDhases. There is also an increase in bleeding time during the 
menstrual phase. No definite leucocj’tic changes could be determined. 

Balpii a. Dels 

Gebert, Willy: Capillary Function and Menstruation, Klin. Wchnschr. 15: 828, 

1936. 

Gebert discusses the various circulatory changes which are found as regular 
accompaniments of the menstrual cycle .such as the premenstrual migraine, pre- 
menstrual rise in blood pressure and vicarious menstruation, etc. An attempt 
was made to study the capillar 3 '- changes during tlic menstrual cj^cle, as it seemed 
these changes might be important in the understanding of premenstrual migraine 
and the various tj'pes of intracranial bleedings which accompanj’’ menstruation. 

Ho therefore investigated the changes in the dcrmographic latent period and 
found that capillaiy function is dircctlj' influenced b.y the various changes as- 
sociated with the menstrual cj'cle. There is a definite decrease of the dcrmo- 
graphic latent period during the immediate premenstrual daj’s which is followed 
l)j' a marked rise which reaches its peak with the onset of the menstrual flow. 
Following this peak (hero is a rapid falling off until the latent period reaches the 
normal level again. This occurs as the menstrual flow ends. This premenstrual 
rise must be due to a spastic condition of the capillaiy bed. 

Ealpii a. Beis 

Mazer, Charles, Israel, Leon, and Kacher, Leon: Pseudomenstniation in the 

Human Female, Surg. Gj-ncc. Obst. 65: 30, 1937. 

C^'clic uterine bleeding, clinicall.v indistinguishable from a normal menstrual 
flow, but coming from an endometrium totallj' lacking the u.sual secretor}' 
changes, occurs in 30 jicr cent of sterile women who present no abnormalitj% 

The condition is raroh- encouiitercd in fertile or potentiallj' fertile women. 

The condition nia^’ be due to failure of ovulation, a developmental or acquired 
lack of responsiveness of the uterus to a normal ovarian activitj’ or to a quan- 
titative or qualitative disharniony between the two ovarian hormones, eslrin 
and progestin. 

When the diagnosis is based on endometrial findings alone, the term ‘'psendo- 
inenstriiation is preferable to “anovular menstruation’' because the presence 
of the latter cannot be proved without concomitant study of the ovaries. 

Wit. C. Hen-.ske 


Gillman, Joseph: Experimental Studies on the Menstrual Cycle of the Baboon, 
Houth African .1. M. .Sc. 2: 15(5, 1937. 

Ilariman in ]9.';2 reported that repeated laparotomies ;ind manij)ulaf ion of the 
ovaries do not ,api»arentl 3 ' interfere with the course of the menstrual ci'cle la 
the Ifflcrtcp.': r/iC.va.r. 
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Gillman showed in 1935 that -both transient and prolonged emotional stimuli 
do affect the menstrual rhythm in the baboon. In this paper he proves that in 
the baboon laparotomy and simple examination of the ovaries as well affect the 
menstrual cycle. 

The author concludes that in the baboon, when the ovaries are manipulated 
near the middle of the C 3 mle, the perineal measurements decrease progressively 
until the fifth or seventh daj’’ after the operation and then increase rapidlj'. 
The stages of perineal rest and deturgescence are unaffected. No menstrual 
bleeding supervenes at the end of the initial drop of the perineum. Unilateral 
ovariectomy' in a j'oung baboon, with short and irregular cy'cles, results in a de- 
velopment of a normal adult tj'pe of rhj'thm at the end of the third cj'cle fol- 
lowing the operation. Hj-sterectomy' does not permanentlj' affect the perineal 
rhythm. 

F. L. Adair and J. A. Haugen 

Miller, Arthur G.: The Fertile Period in Practice, >Surg. Gynec. Obst. 66: 723, 

1938. 

A five-year clinical studj' of the fertile and sterile periods of women has been 
made. This studj' quite definitely' points out the value of accurate menstrual 
records as an early diagnostic aid of abnormal female sex organ function. It 
also shows that ovulation has a definite time relationship to the next succeeding 
menstruation, and indicates that the time between ovulation and the next menstru- 
ation is a matter of fourteen day's. This interval does not change with change 
in rhythm. 

The regularity', duration, and character of the menstrual periods are the 
chief signs of normal or abnormal female sex organ function. Barring accident 
or disease the menstrual cy'cle of a normal woman varies continually' between a 
certain maximum and minimum number of day's. 

That there are definite periods of physiologic fertility and sterility' in the 
menstrual cycles of normal women appears to be a definitely' established biologic 
law. 

The fundamental scientific basis of the fertile period procedure is sound and 
reliable. The procedure offers to mankind, when it is supervised by' a physician, 
a simple, dependable, and phy'siologic method for conception control. 

In the author's clinic every' menstruating woman is told of the importance of 
an accurate menstrual record and is given a suitable card on which to record the 
dates. Every recently confined woman is instructed as to the importance of spacing 
pregnancies. 

William C. Henske 

Mommsen, H., and Sachs, F.: The Dietetic Influence of Fermentation Arresting 

Substances Produced During Menstruation, Miinchen. med. Wchnschr. 84: 

208, 1937. 

By means of the method described by Mommsen, the woman’s blood is examined 
during two successive menstrual periods for substances which impede fer- 
mentation. The following is thereby established: (1) The inhibiting substance 
in y'east fermentation of dextrose mounts gradually' in the premenstrual phase 
of the cycle, reaches its maximum shortly before bleeding begins, and vanishes 
rapidly' from the blood with occurrence of the flow. (2) The curve representing 
the inhibiting substances is higher when based on a high animal protein nourish- 
ment than on a vegetable diet. This assertion is based upon examinations of 
women, who during one menstrual period ate an abundance of meat, and during 
the following period were fed vegetables and fruit. (3) It has been stated that 
tliis inhibitory' substance, produced during menstruation, is a derivative of cyclo- 
pentano-perhy'drophenanthrene. The carbon framework of this substance is found 
in various potent phy'siologic and pharmacologic bodies (sterine, sex hormones, 
heart drugs, neutral saponin). 

C. E. Proshek 
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Jenkins, Penelope M., Gunn, Donald L., and Gunn, Alistair L.: Menstrual Peri- 
odicity: Statistical Observations on a Large Sample of Normal Cases, J. Obst. 
& Gvnaec. Brit. Emp. 44: 839, 1937. 

The authors anah'ze accurate data compiled from questionnaires and record 
cards from 770 of 852 vomen who cooperated in the study. 

They conclude that the term “regular” has no precise meaning in connection 
with menstruation. No cases were found which did not vary by at least 2.75 
days between the longest and shortest intervals within the year. 

The average interval between onsets of menstruation was 29 days; the com- 
monest averages lay between 2(5 and 29 daj's; 90 per cent of patients had an aver- 
age interval between 25 and 30 days inclusive; in 3 per cent it was more than 
37 days and in 7 per cent less than 25 days. 

A progressive decrease in average interval was noted with increasing age, 
amounting to about one day for each 5 or 6 years. 

No relationship to marriage, occupation, season, or lunar references was noted. 
The vai'iability of menstrual intervals is discussed with relation to the Knaus- 
Ogino safe period method of contraception. 

Samueu D. Soule 

Wollner, Anthony: The Physiology of the Human Cervical Mucosa, Surg. 
Gynec. Obst. 64: 758, 1937. 

There is a distinct menstrual cycle in the cervical mucosa. This structure 
being under hormonal influence like the endometrium, the internienstrual phases 
must be taken into consideration when the histologic flndings in the cervix are 
interpreted. In the premenstrual phase the histologic picture may simulate an 
inflammatory reaction, and cyst formation.s may result from hormone action by pro- 
ducing exfoliation of the epithelial lining. 

An investigation of the diagnostic possibilities, .suggested by the data pre- 
sented, is now in progress. 

William C. Hkxske 

Burch, John, McClellan, G. S., Johnson, Claud, and Ellison, Eugene: The Diag- 
nosis and Classification of Menstnial Disorders, J. A. lil. A. 108: 96, 1937. 

Glandular cystic hyperjilasia of the endometrium is the result of prolonged 
continuous secretion of estrogen; it cannot occur in patients whose ovaries con- 
tain active corpora lutea. Such an ovarian state is the result of a partial failure 
of ovarian function. Partial castration as well as partial hypophysectomy in 
:ininials led to cystic glandular ln-i)ert rophy of the endometrium. 

An attempt w.as made to correlate (in the human being) .symptoms of men- 
strual disorder with the endometrial picture gained by a scries of biopsies, but 
was unsuccessful. No single endometrial picture is characterized by a .specific 
history. 

Gkover Lie.se 

Thom, George W., Nelson, Katherine B., and Thom, Doris W.: A Study of the 
Mechanism of Edema Associated with Men.stntation, Endocrinologv 22: 10.3, 
1938. 

The injection of crystalline yirepar.'itions of estrone, progesterone, pregnandiol, 
tind testo.-teroiie induced the retention of sodium chloride and water in normal 
dogs. Balance studies in human subjects demonstr.’ited a retention of sodium 
chloride and vater during the internsenstnial as well ns the premenstrual phase 
of the cycle. The onset of menstruation was associated with an increased renal 
excretion of sodium chloriile and water. Normal subject.s, in whom no dietary 
restrictions were itiqioscd, were observed to gain weight during the intermensf riial 
.as well as during the jtremeiisf rual jdiase of the cycle. An increase in ajijietite 
and Ihir.st ivas a striking synqitom noted during the premenstrual ])eriod, Ihi; 
increase in the secretion of the s,,x liormones and the increase in nj)ii<.dite and 
thirst a.ppear to be contributing f.actors in body weight g.ain, which occur.s during 
the menstrual cycle. 


J. Thors wKi.n WiTiiEnEgons 
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Bernhart: A Case of Hyperemesis of Menstruation, Zentralbl. f. Gynak. 61: 

196, 1937. 

Occasional vomiting during menstruation is not uncommon but uncontrollable 
vomiting is rare. A case of the latter kind is here reported. A thorough ex- 
amination vras made but no cause for the vomiting could be found. On the as- 
sumption that the vomiting rvas hormonal in origin, and in the knovrledge that 
there is a fall in estrogenic hormone content at the time of the menses, the 
patient was given 10,000 and 50,000 units of estrogenic hormone. The vomiting 
ceased but recurred. More injections of estrogenic hormone were given until 100,000 
units had been administered. This controlled the vomiting. 

J. P. Greekiiill 

Merriman, B. M.: Endocrine Treatment of Dysmenorrhoea, Malayan M. J. 12: 

56, 1937. 

Dysmenorrhea is considered as congestive or spasmodic. In the spasmodic 
tj'pe there are twm groups: one associated with disordei-s of uterine structure, 
and the other with disorders of uterine function. In the former type there is 
frequentlj’’ present a myometrial hj'poplasia or a prepubescent uterus. In this con- 
dition follicular hormone has proved very benelicial in the hands of the author. 

Where the uterus is normal in structure, the pain is regarded as due to an 
abnormality of function or deficient “polarit 3 ^'' In this tjq^e the corpus luteum 
hormone is recommended, as well as in the congestive tjqpe, where the pain is pre- 
menstrual and is relieved bj'' the onset of bleeding. Corpus luteum injections of 
2 mg. twice weekly over the last fourteen daj's of the premenstruum are given. 

P. L. Adair and S. A. Pearl 

Leung, N. M.: Dysmenorrhoea Due to Stricture of Ureter, Chinese M. J. 51: 365, 

1937. 

The author states that if all gjmecologic cases would be studied also from the 
urologic viewpoint, it would be found that a goodlj' proportion of menstrual pain 
has a urologic background. Out of 100 cases of chronic ureteral obstruction in 
women of menstrual age, it was ascertained that 13 had dj'smenorrhea caused en- 
tirelj’ by the ureteral obstruction, twelve being cured bj' its removal; also that in 
23 cases the urologic symptoms were aggravated at the time of menstruation. He 
believed that cases of dysmenorrhea should be scrutinized for hints of ureteral 
pathologj' before any radical treatment is instituted. 

C. 0. Maland 

Pord, Frank E.., and Guild, Harriet: Precocious Puberty Following Measles, 

Encephalomyelitis and Epidemic Encephalitis, with a Discussion of the Relation 

of Intercranial Tumors, Bull. Johns Hopkins Hosp. 60: 192, 1937. 

The authors describe two cases of precocious sexual development in jmung girls 
following measles, encephalitis, and another case of premature development of 
the sex organs and of sexual misbehavior in a boj"-, following epidemic en- 
cephalitis. 

A survej' of the literature seems to indicate that destructive lesions in the 
region of the pineal body and in the Tvalls of the third ventricle may result di- 
rectlj' or indirectlj' in the sjmdrome of macrogenitosomia precox. Cases are 
cited in which this sjuidrome was associated not onlj' with tumors arising in the 
region of the pineal bodj^ but with tumors of the hjqiothalamus. The same 
sjTidrome is known to follow inflammatorj' processes, such as meningitis, meningo- 
encephaliti.s, and epidemic encephalitis. 

The information available at present indicates that the pineal body plaj'S 
no significant role in the production of macrogenitosomia precox, for this gland 
is quite normal in manj' cases in which this sj-ndrome is fullj' developed, and 
destruction of the pineal bodj' maj’ be followed bj' no apparent change in the 
genital organs. The authors have failed to find a single instance in which definite 
macrogenitosomia precox has been associated with a verified pinealoma. 

C. O. Mal.and 
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Siegert, F.: The Climacterium and Its Treatment, Med. Klin. 33: 5G1, 1937. 

In most instances the climacterium is a physiologic and not a pathologic state. 
Hence treatment during this period should consist of relieving .sjTnptoms -whicli 
annoy a woman. To accomplish this, great consideration must be given to the 
■woman's psyche. Ordinarily when a diagnosis of "climacteric difficulties” is 
made we think of "ovarian insufficiency — substitution therapj' with ovarian hor- 
mones.” However, this thought process is correct only when there are .such 
disturbances in menstruation as profuse and prolonged bleeding. 

It is possible to influence climacteric bleeding, that i.s, Jiienorrhagia and 
metrorrhagia, by means of estrogenic hormone. The latter pi-oduces xu’olifera- 
tion of the endometrium and improves the contractility of the uterus which leads 
to a rapid expulsion of the functionalis and thus a diminution in the duration 
of bleeding. However, it is much more difficult to influence glandular cystic 
hyperplasia of the endometrium bj- means of corpus luteuin hormone. Hence, from 
the point of view of differential diagnosis it is important to perform a curette- 
ment to determine the type of endometrium which is present. 

The author believes that the oral administration of estrogenic hormone is as 
* effective as the parenteral route. He points out that not only may the menstrual 
disturbances but also the other symptoms, manj' of wliich are due to a hj’ijcrfunction 
of the thyroid, be overcome by hormones. This can be overcome by iodine prep- 
arations. 

Climacteric elevation of blood prcs.sure is best influenced by sedatives com- 
bined with ovarian hormones. The arthritis which occurs during the change of 
life may also be helped occasionalh' by ovarian hormones. 

J. P. GnEENHII.P 


Item 


American Board of Obstetrics and Gynecology 

Application for admission to the Group A, May, 1939, Board examina- 
tions must be on file in the Secretary’s Office not later tlian IMarch 15, 
1939. The general oral, clinical and pathological examinations for all 
candidates, Part IT Examinations (Groups A and B), will be con- 
ducted by the entire Board, meeting in St. Louis, Missouri, on IMay 15 
and 16, 1939, immediately prior to the Annual Meeting of the Ameri- 
can ^Medical Association. Notice of time and place of these examinations 
Avill he forwarded to all caTididatcs well in advance of the examination 
dates. 

Candidates for re-examination in Part II (Gi-oups A and B), must 
request such re-examination by wj-iting the Seeretai’y ’s Office befoi'c A])ril 
1, 1939. Candidates who are required to take re-examinations must do 
.so before the e.xi)iration of three years from the date of their fii'sl exami- 
nation. The annual dinner meeting of the Board, to which all diplo- 
mates and candidates aj’C invited, as well as their wives and others 
interested in the work of the Board, will be held at the Congress Jlofel. 
St. Louis, on ‘Wednesday evening, IMay ]7, followiTig the close of the 
examinations. Apidication blanks and booklets of infoi-mation may be 
obtained from Dr. Paul Titus. Secretary, 1015 Highland Pmilding, 
Pittsburgh (G), Pennsylvania. 
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PRESIDENTIAL ADDRESS’"' 

OBSTETRICS AND GYNECOLOGY AS A UNITED SPECIALTY 

Paul Titus, M.D., Pittsburgh, Pa. 

D uring tlie past twenty-five or more years, there have been steadily 
progressive changes in educational standards, and in methods of 
training in tlie specialties. For example, practically all except the 
youngest members ot! this Association were not able to have the ad- 
vantages of present-day facilities for intensive training in obstetrics and 
gynecology, because, until comparatively recently, opportunities for 
this were so limited in number. Formerly, as most of us recall, one 
served his general internship as now, but training in obstetrics and 
gynecology was usually obtained by a]iprentices]iip to a recognized and 
outstanding specialist. After more or less prolonged assistantship, one 
was allowed more responsibilities and wider latitude in his work, still 
under the close supervision of his preceptor. Hospital staff promotions 
followed gradually, and prc.sently one became recogTiizcd, and rightly 
so, as a trained specialist. 

Time has not lessened the value of this type of training in a specialty, 
and many men are following this course even now. More intensive 
methods have partly superseded this however, and to this end intern- 
ships and residencies in the specialties are now being developed to a 
high degree of efficiency. 

By the older method, young men Avere inevitably influenced by tlie 
personal A-iews and medical activities of their precejitors. Lines of 

'Presidential address at the Fifty-Fir.st Annual Meetingr of the American A.s.socia- 
tion of Obstetricians, Gynecologists, and Abdominal Sui'geons, AAOiite .Sulpluir .Springs, 
AA". A^a., September 23, 1!)38. 


Note: The Editor aceept.s no re.spoii.sil)ility for the view.s and statements of 
authors as published in their “Original Communications.'’ 
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specialization were not sharplj’- drawn. Gynecology was often a small 
portion of the work of some distinguished surgeon; another might find 
that gynecology constituted the major portion of his practice with obstet- 
rics filling a minor place, or the reverse might be true. Younger men 
were prone, naturally, to follow the example of tlieir masters, and thus 
the traditions were carried on. Many general surgeons whom we know 
and I’evere were ti-ained in this manner to include gynecologic surgery 
in their work and nothing can detract from the brilliance of their per- 
formance of this in many instances. 

During the past few years, however, multitudes of new discoveries in 
all fields of medicine have tended to limit the special activities of physi- 
cians within fairly sliarplj"- defined borders. On this and other accounts, 
we are obliged to face the facts of changing times and methods. All of 
us appreciate, as never before, the breadth and importance of the fields 
of obstetrics and gynecology, while their interrelationship becomes daily 
more apparent. 

Tlie subject chosen for presentation in this address was not singled 
out in a controversial spirit. Quite the contrary, it was selected for 
the express purpose of analj'zing these definite transitions and trends 
in tlie teaching and practice of obstetrics and gynecology, which are be- 
coming more and more widely e.stablished on tliis Continent, I refer 
])artieularly to tlie growing tendency to combine obstetrics and gj'ue- 
cology as a unified specialty in teacliing institutions, in hospitals, and 
otlier practice. In Europe, this has been a customary and accepted com- 
bination foi’ many years. In this country, however, one still liears a 
certain amount of persistent opposition to the logical suggestion that 
midwifery bears so close a relation.sinp to diseases of women tliat they 
sliould be taught and practiced together. 

By those not favoring this combination, childbearing seems to be re- 
garded as a simple and nonnal function, which can be adequately supci’- 
vised by any general pi-actitioner. They grant tliat obstetrics is one 
of the most important l)ranches of medicine, but decline to admit 
that its imi)ortanee has develo])ed obstetric specialists and the art 
of obstetric practice to an extent fully e(|ual to that of any other major 
siiecialty. Gynecology is viewed by the same commentators as a more 
branch of general surgery, free from any pai-tieular influence i-esnlting 
from improvement in ob.stetiie art, even though many gynecologic ail- 
ments are directly the re.sult of poor obstetric eai'C. 

The more modern conception is that, ob.stotrics with its multitudinous 
j)o.ssibilitics for trouble constitutes a m.ijor branch of medicine, and that 
diseases ])eculiar to women are in.separably a.ssociated with their child- 
bearinir functions. During recent years this idea lias steadily gained 
more general acceptance on this Continent, although it still meets with 
sufTicient antagonism to warrant a thoughtful anal.vsis of the ])rescnt 
situation, both ])ro and con. 

Ti.ACin.NG COMBINATION.S I.N NORTH AMERICA 

Accordingl.v, I inflicted another questionnaire on the Deans of the 
75 foil r-y ear-medical schools approved by the American itiedical Asso- 
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eiation in this country and Canada. Replies were received from 74 
Deans, and I gratefully acknowledge my obligation to them for their 
generous cooperation in this study. So general a response clearly mani- 
fests their active interest in this moot question. 

These replies show that tlie teaching of obstetrics and gynecology from 
a combined chair is carried out in 45 or approximately 60.8 per cent 
of the approved medical schools of North America. It develops further 
that 23 or 31 per cent have separate chairs for each, and it is significant 
that gynecology is combined with general surgery in only 5 or 6.7 per 
cent of our approved schools. In one school gynecology is divided be- 
tween the surgical and the obstetric departments. 

CURRENT OPINIONS FAVORING UNIFICATION 

In contrast to these latter groups, the American Board of Obstetrics 
and G-ynecology and the White House Conference definitely advocate 
the unification of obstetrics and gynecology for undergraduate and 
graduate teaching, and for practice. 

Two years ago, Dr. Louis E. Phaneuf, in his presidential address be- 
fore this Association, took for his subject “The Undergraduate Teach- 
ing of Gynecology.” He discussed many of the points which I have in 
mind at this moment, but his theme dealt more with undergraduate 
education than with graduate training in the specialty. He expressed 
his firm conviction that the ideal way to teach gynecologj" to the under- 
graduate was from a combined chair of obstetrics and gynecology. He 
said that where this was not yet possible “the teacher of obstetrics 
should have fundamental training in gynecologj’' as the teacher of gjme- 
cologj^ should have in obstetrics, if the best results are to be obtained, ’ ’ 
and he further stated ‘ ‘ For purposes of teaching and giving the patient 
the best care, the department of gynecology in large hospitals should be 
separated from general surgery and should function as a unit or as a 
part of a woman’s clinic.” This is sound logic, and applies equally 
well to the teaching and training of resident house officers and other 
gi-aduate students. 

Six years ago. Dr. Walter T. Dannreuther chose as the subject for 
his presidential address before this Association “The Qualifications of 
the Specialist.” He called attention to the fact that the medical pro- 
fession has been afflicted with numberless irresponsible self-styled spe- 
cialists. He said, “The term ‘.specialist’ implies that the individual so 
designated has had superior training and has assimilated knowledge from 
a multitude of opportunities, and the public is just beginning to dis- 
play an intei’est in the qualifications he really possesses and to question 
his authority for so classifying himself.” This .summarizes admirabl.v 
the reasons which caused the twelve major specialties in medicine to or- 
ganize certifying Boards. As you Avell Imow, these Boards inve.stigate 
carefully the special training and pi’actice of applicants for certification 
as specialists, and then conduct rigid examinations to ascertain the ex- 
tent of their special proficiency before gi’anting certificates. As Dr. 
Dannreuther said, “The chief purposes of our Board (like the others') 
are not restrictive but educational : to encoui’age and indnce potential 
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specialists in olistetrics and gynecology to prepare themselves thoroughly, 
to persuade medical schools and hosiiitals to provide adequate facilities 
for special training, and to put the stamp of approval on qualified spe- 
cialists.” He further said, “The departmental integration and fusion 
of oh.stetries and gynecology is not only desirable but highly e.ssential, 
because the skillful practice of one is dependent upon a thorough knowl- 
edge of the other. It must be conceded that the large Frauenkliniks 
abroad are far better equijiped to produce specialists than our own in- 
stitutions, although the available clinical material is no greater.” 

From its beginning the American Board of Obstetrics and Gynecology 
has insisted that a fundamentally thorough knowledge of both branches 
is essential, regardless of whether a physician elects to practice one or 
the other, or both. Therefore, the examinations include botli subjects, 
with especial emphasis on this interrelationship. 

In this connection it would have been of interest, had it been po.ssible, 
to in(]uire into the arj-angements in the many general ho.spitals of this 
Continent having obstetric and gynecologic departments, because it. is 
in them that many men receive their graduate training in the specialty. 
Nevei'theless, it is likely that tlic methods provided for undergraduate 
instruction in the medical schools are a fair index of graduate training 
facilities, and of ])ractice in general. Each of the.se .schools has its 
affiliated hospital, and nontcaching hosiiitals arc likely to emulate the 
example of the others. 

COMMENTS ELICITED BY QUESTIONNAIRE 

!My questionnaire and the comments it elicited developed many in- 
teresting facts. 

There seems to be no .serious argument over the fact that the child- 
bearing function and di.seases of women overlap and interlock so closely 
that there can bo no sharji line of demarcation between them. How- 
ever, in an attem])t to divorce the two in one of the.se teaching institu- 
tions. patients with pelvic di.soi’ders are .still claimed by the surgical 
division unless their illness is clearly the I’csult of .some obstetric e.x- 
perience or calamity. In the latter event they are conceded to Hr* 
obstetric and 'r.^'Lccologic division, considered in this ])ai’ticu]ar institu- 
tion as being “combined.” Thus a i'etrodis[)lacement of the uterus with 
.symptoms in a nulligravida, which is seldom a surgical pi'oblem, is 
viewed as a case foi* the general .sui’geon, whereas a similai- condition 
followinfr {)rc”^nancy is assigned to the obstetilcian-gynecologist. 

In still anothei- imi)ortant teaching institution, in which it is sti’ongly 
assei*l(‘(l that gyn<‘cology is ])roi)erly a branch of genei-al surgery, as- 
sigmiR'nt of cases is based upon the rule that all women with j)elvK; 
disorders who have not j»i'eviously been })aticnts in the obstetile rlivisioii 
are to be admittisl to tlR* snrgical-g>’necologic servici*. Only if they have 
ever been patients on the obstetric service may they return to this dc- 
])artment for gynecologic treatment. Thus, a woman with an ecloj)H' 
j)regnancy is not an obst(*tric case unless jirevionsly sla* harl been a f»a- 
tient in the obstetrical department, Ibjlh services i-ec<dve and treat cases 
of cctojdc pregnancy according to lids j-ulitig. Indeed, they go cecn 
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furllicr Ilian lliis in this liospilal. A patient, -with a fibromyoma or an 
ovarian cyst, applying for admission is likewise (pieslioned as to previous 
admissions. If she lias had a hahy or even an ahortion treated there at 
some ])revions time her tumor heeomes mysteriously related to olrstetrics, 
and she is admitted to and operated n]K)n in the maternity division. 

At this same institution, the interns, assistant residen1.s, and residents 
in sryneeology may serve ])eriods of time varying from one to four or 
five years without ever .seeing an oh.stetrie ea.se, without any ])er.sonal 
insiglit into the later effects of .some of their ]ielvie surgery when jireg- 
naiiey oeeurs, and without any arrangement wlierehy they may routinely 
rotate or have exchange services with men from the oh.stetrie division, 
if they .should wish thus to hroaden their knowledge. 

Is it neee.ssary to reiterate at this ])oint, that both in teaching and 
in pi’actice an attcm])t to create a dividing line between oh.stetrics and 
gynecology is imiiossihle, and at times becomes almost ridiculous? Fur- 
thermore, gynecology does not hear an inseparable and constant rcla- 
tionshi]) to surgery. In a recent publication I took occasion to say, 
‘‘ rtynecology .... includes not only local or genital diseases of women, 
hut general and associated glandular dysfunctions. By far the greatest 
hulk of gynecologic ])ractice is nonoiierative, and this, too, should serve 
. ... to controvert the suggestion that this s])eeialty should ho considered 
a subdivision or branch of general surgery. Office treatments of amlnda- 
tory patients jirodominate greatly in numbers and probably in variety 
of purjioses over hos]ntal admissions and major operations for gyne- 
cologic disorders.” 


orrosiTiox to uxiriCATiox 

Having expressed some very definite opinions as to the propriety of 
combining oh.stetrics and gynecology, it is projier to consider the other 
side of the question and to examine the arguments offered against such 
a union. 

The fir.st of these is that “The ohstetrieian-gynecologist cannot cope 
with emergencies of abdominal surgery as efficiently as can the general 
surgeon. He must he trained in and practice general .surgery in order 
to he a safe gynecologist in the abdominal cavity.” Some of the 
emergencies mentioned were intc.stinal olistruction and tumor growths 
of the ga.strointe.stinal tract, as well as cholecystitis and cholelithiasis. 
But does this doubt apply to the pro]ier]y trained obstetrician-gyne- 
cologist? It is agreed that a competent gynecologist must have had 
good training in alidominal .surgery even though these emergencies are 
distinctly a minor ]iart of his work. It .should also he remembered 
that the interrelationship of obstetric, matters is by no means a minor, 
hut rather is a constant, part of his gynecologic work, so that train- 
ing in this is of more importance than an intensive one in general 
surgery. 

It Avas interesting to note Avhat constituted "adequate training in 
gynecology” in the opinion of this particular critic, Avliose OAvn depart- 
ment is a subdivision of general surgery in his school of medicine. lie 
has a .small cor]).s of interns and a.ssi.stant residents, headed by a chief 
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resident. While his department is rated as a subdivision of surgery, 
his men are appointed directly to this gynecologic subdivision, do not 
rotate through or serve in the general surgical department, and receive 
their entire training in the gjmeeologie operating rooms and wards. 
Their training under his direction is no broader or more inclusive, or 
better suited to fit them for the general surgical emergencies mentioned, 
than that of any similar but truly gynecologic service combined with 
obstetrics. ]\Ioreover, there is an entire lack of obstetric experience or 
training for these men, and I question the likelihood of their seeing any 
more general surgical emergencies than are met in any average obstet- 
ric-gynecologic service. 

Let us continue with the quotation. Amplifying his argument, this 
same authority said, ‘ ‘ For example, .suppose a gjmecologist were to oper- 
ate for a large fihromyoma. of the uterus, and found a gall bladder full 
of stones.” Insisting that such a man’s operative ability must per- 
force be limited, he demanded to know what this operator would do. 
Would he remove the uterus, and meanwhile summon a surgeon to 
stand by to remove the gall bladder, or would lie be so remiss toward 
the patient as to remove only the uterus and leave the gall bladder, 
because of his lack of general surgical ability? Apparently in the 
vehemence of his argument it did not occur to him to question the sound- 
ness of judgment of any surgeon Avho would subject his patient to a 
hysterectomy for fibroids, at the same time throwing in a cholec.r-stcctomy 
for good measure. 

Another comment makes one ask what possible benefit in the way of 
general surgical training or experience can follow the subordination of 
gynecolog^^ as a division of general .surgery in an institution from which 
the Dean writes as follows: “Female urology forms part of the work 
of our Department of Gynecology. Administratively the Department 
of Gynecology is considered to be a sub-department of Surgery. As a 
matter of fact it is largely autonomous. T doubt if the Professor of 
Surgery ever .sets foot in the gA'iiecologic operating suite.” 

Still another objection offered to the combination of obstetrics and 
gynecology' is that “men trained in obstetrics and gynecology sooner or 
later drift into the practice of one or the other, seldom continuing 
witli both. The majority, as they grow older, major in gynecology, 
drop])ing tlieir obstetric work because of its arduous nature.” I do not 
believe that this is true of the ob.stetrician-gynecologisis ti'ained by mod- 
ern methods in the combined si)ecialty. Even if it is so, they am better 
gynecologists and better teachers for having had their broad fundamental 
training and experience in the.se closely related branches. 

A third argument was. “A man cannot operate on scheduled cases 
in the morning if he has been up all night with an obstetric case.” In 
a recent paper. Slander dismissed this adequately by the comment that 
“all doctors specializing as obstetrician.s and gynecologists, have connec- 
tions with hospitals, most of tliein first class, thanks to the efforts of the 
American College of Snrueons and the American ^ledical Association. 
fi'oo{l hospitals with trained resident staffs are decrc-asing the necessity 
of all-niuld vigils witli every jiatient in labor.” 
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It was startling to liave tlie Dean of anotlier of these five schools write, 
‘‘I think that Ave need more conservative obstetrics and think that this 
cannot be obtained by combining obstetrics and gynecology.’’ 

The Dean of tlie one scliool in wliich gynecology is divided between 
the surgical and tbe obstetric departinenfs says, ‘‘Possibly the most im- 
portant reason why gynecology is retained in jiart by the surgical service 
is the fact that it is felt that the general surgeon will continue to do 
the major portion of operative obstetrics for many years to come, if not 
indefinitely. ’ ’ 

If there are other reasons against a combination of obstetrics and 
gynecology as a united specially, they have not been given me. The 
relative worth of such arguments should bo obvious. 

EFFECTS OF UNIFICATION 

Let US clearly understand wliat is meant by the unification of obstetrics 
and gynecology. It does not mean that one trained in tlie specialty of 
obstetrics and gynecology must practice both, but first that he will be 
better qualified in either branch because of his knowledge of the other. 
The time will soon come, in all probability, when all those avIio have 
been thus broadlj- trained will practice not merely one or the other, 
but both, because of the fascinatinglj' engrossing interrelationship of the 
tAvo. It does not mean that any one can fairly contend that the general 
surgeon is unqualified or unfitted to do female pelvic surgerjL The 
results of numerous brilliant surgeons, many of them FcHoaa^s of this 
Association iioav and in the past, refute such an implication or conclu- 
sion. 

It does mean that there is a groAving appreciation that the teaching of 
undergraduate medical students, and the training of graduate students, 
are best accomplished Avhen obstetrics and gynecology are correlated bj" 
being departmentally united. Properly to teach the younger men Avho 
AAull succeed us, those giving the instruction should have a background 
of Avide experience in both branches, and preferably should practice 
AA'hat they teach. Needless to say, both obstetrics and gynecology are 
non-elective subjects for vindergraduate students, being “required” 
subjects in all American schools. The combination also means that 
patients requiring the solution of either gynecologic or obstetric prob- 
lems Avill receive the gi’eatest benefit if they are in the hands of men 
having this breadth of background. 

Fundamentally and basically, therefore, the problem becomes one of 
training. Those Avho have had adequate education in the combined 
specialty should be similarly training the potential specialists. They 
can best do their teaching of the younger men, Avhile these are serving 
as interns, assistant residents, and residents on combined hospital sein^- 
ices. In institutions AAuth medical school affiliations, these same trained 
men should be teaching obstetrics and g:smecology and the elements of 
their interrelationship to the undergraduate. 

Let us see how this applies in the three different groups of scliools. 
In the hospitals of all of the 45 schools haAung combined chairs the resi- 
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dents, assistant residents, and interns are given a well-rounded and 
balanced service in the combined specialty. 

In contrast to this, in the 23 having separate chairs, residents alternate 
or rotate through both services in only 4, and through obstetrics, gyne- 
cology, and surgery in only 4 more. There is a partial rotation in 1 
other. At 13 of these institutions the residents serve either in gyne- 
cology or in obstetrics, but not in both, so that tlieir training here is 
presumably deficient in one or the other. 

The assistant residents fare about the same, as is shown in Table I, 
but internes are required more generall.y to serve in both departmenls. 

In those in which the eliair of gynecology is combined with that of 
surgery the residents rotate between surgery and gynecology in only 
1, and between surgery, gynecology, and obstetrics in only 1 other. The 
a.ssi.stant residents and interns lun'e generally similar facilities, the im- 
portance of related obstetric training apparently being minimized. 

(Jraduate training in obstetrics and gynecology presents two distinct 
as]iects. There are many men who do not intend actually to specialize 
in this work but wliose interest imjiels them to seek something more than 
tlie limited experience derived from an average rotating inlern.ship. 
Still others may liave lieen in practice a few years, and wi.sli to improve 
tliemselves in special work. One problem therefore concerns itself with 
tbo matter of providing graduate training for limited periods of lime 
for those men. The other is that of providing training facilities for 
tliose ])lanning to specialize in ob.stetrics and gynecology. 

j\Iany hospitals offer special internships for men who have eom])letod 
a general rotating interirship there or elsewhere. These services are 
usually for one year, and in many of these four men are ajqiointcd. 
This provides ideal training for a man who docs not intend to .specialize, 
hut who plans to engage in general practice with sjiecial attention to 
ob.stotric.s and gynecology. It is also a good foundation for those who 
pro])ose to work u]) more .slowly to specialization through the medium 
of dispensary and assistant .staff attending jmsitions in a department 
of obsteti'ics and gynecology of some general hospital. 

If these .same institutions could arrange assistant internshijrs, extern- 
siii])S, or voluntary assist ant. shi]).s for ])eriods of three oi- four months, 
perhai).s with a registration fee, they would jirobably be crowded with 
ai)})licant.s. Such positions would be in groat demand among general 
ju-actitioners anxious to impi-ove tlieir knowhrdge and to bring them- 
selves u}) to date from lime to time. Unfortunately such o])j)oi'tuni- 
ties are not generally available. 

Assistant residencies, and residencies of one year each, as now iiro- 
vided, are usually obtained by promotion from the internships. I'or 
cxamjile. two of four inteiais are chosen to become the assistant resi- 
dents, and one of these in turn is appointed to the residruicy for the 
(‘iisuing year. At the ma.jority of hospitals with such .serviee.s, .salaries 
as well as maintiaianee ni-c jiaid to .some of tliese men. 

('(‘itain hospitals in tin's country do not provide so complete a eour.se 
ftf training, but ab.s()i'b the assistant residents or even the interns who 
fail to obtain the- promotion, or who wish to acfjuire other viewpoints by 
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going elsewhere. For example, many general and some special hospitals 
with assistant residencies and residencies prefer to have these men come 
to them from other clinics after their special internship of one year. 

Tims, a variety of facilities for special training in obstetrics and 
gynecology are available in this country. Recently, a Committee on 
Graduate Education of the American Board of Obstetrics and Cfyne- 
cology undertook to survey and list the institutions having services such 
as these. Its findings wore published in the American Journal of Ohdet- 
rics and Gynecolocm,'' in April, 1936, and should be consulted by those 
seeking such appointments. 

To return to my original theme, I agree cm])hatically with Dr. Phaneuf 
that undergraduate teaching of obstetrics and gynecology should be 
from a combined chair. I reiterate the suggestion that graduate train- 
ing is best given in a combined bos])ital service, and that the only eom- 
pi'omise with this can be where ])rovision is made for rotation of in- 
terns, resident assi.stants, and jimioi' staff assi.stants between the two 
services. Even this is not as satisfactory as to give them their practical 
training under one he<]d or directoi* who is able from personal experience 
to correlate the teaching in the two branches. I subscribe wholeheartedly 
to the viewpoint of the Amei’iean Board of Obstetrics and Gynecology 
that even those men who wish to i)raeticc or teach only one of these 
two branches are not adequately qualified to do so without a thorough 
training and experience in the fundamentals of both. I repeat that 
modern gynecology is not being Avell taught when its ])recepts come from 
a chair of general .surgery, with the chair of obstetrics entirely alienated 
from the subject. The teaching of obstetrics and of gynecology suffers 
when their chairs arc separated. 


CHANGES TN TEACHI.NG ^METHODS 

If these concepts which I have presented are valid, how then may 
the situation be corrected in those institutions naturally resistant to 
revision of their longstanding traditions, yet inclined to conform with 
the current trends and to imjjrove their methods of undergraduate as 
well as graduate teaching of our specialty? 

I have no desire to appear in the role, allitcratively described by the 
late Barton Cooke Hir.st, as that of a ‘‘non teacher trying to teach teach- 
ers how to teach.” It is quite possible, however, to acquire a view]3oint 
unaffected by local conditions or political expediencies, and to envision 
the matter entirely from the standi)oint of results. Moreover, what is 
now being said about teaching institutions applies equally well to hos- 
pitals without teaching affiliations. The latter predominate numerically, 
and render an important service to the women of this country, inci- 
dentally providing training for many future specialists and practitioners 
in obstetrics and gynecology. I have ventured, therefore, to formulate 
certain ideas and to offer certain suggestions on this account, but not 
on this account alone. 

In the position with which I have been honored for several years, 
namely that of Secretary of the American Board of Obstetrics and Gyne- 
cology, I have received an extraordinary number of communications on 
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Table I. — Gynecology and Obstetrics in the 

(Four-Teai: 
Total Inquiries 
Analysis of 


CHAIRS 

TOTAL 

PER CENT 

DURATION 

OP 

COMBINATION 

PRESENT 

ARRANGE- 

JIENT 

SATIS- 

FACTORY 

ARRANGE- 

MENT 

UNSATIS- 

FACTORY 

CONTE.MPLATING 

CHANGES 

Gynecolog}' and 
obstetrics com- 
bined 

45 

(50.S 

AVithin last 10 
yr. : 16 

Witliin last 20 
jT. : 7 

Longer than 20 
yr.: 22 

42 

(No an- 
swer 2) 

1 

i 

0 

Gynecology and 
and obstetrics 
separate 

23 

31.0 


15 

8 

Combination 
with obst. 
planned : '<> 

Combination 
with obst. un- 
der discus- 
sion : _ I 

Opinions di- 
vided : t 

No plans: f 

Gynccolog}’ and 
surgery com- 
bined 

5 

0.7 

Within last 10 
yr. : 1 

Longer than 20 
yr. : 2 

No answer: 2 

0 

U 

0 

1 

i 

Gynecology com- 
bined partly 
ndtli surgery, 
and partly with 
obstetrics 

1 

1.:; 


1 


i 

i 

Total 

74 



05 

0 

8 ~ 


lliis very subject. Tlie Deans of two medical schools, and the secretaries 
of a mnnber of hospital staffs have addressed the Board to tlie effect 
that they have taken cofniizance of the Board’s demands that candidates 
for certification must have a specified minimum traininj’’ in both olistet- 
ries and "vnceolo^y. They have reco'rniz.cd that the logical way to pro- 
vide tiiis is by an integration of tliese dejiartments. In some instances, 
tliis requirement of the; Board may have had only a minor influence 
ujKtn their decision, their altered viewpoint being initiated liy the very 
force of the plan’s own logic. 

p'roin these conferences a simjilc jdan of procedure seems naturally 
to have cvolvi'd itself. It is not an official sungcstion of the Board, be- 
cause the Board is merely an e.xaminimr body and lias never undertaken 
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Medical Schools of the United States and Canada 
“Grade A” Schools) 

75 — ^Replies 74 
Teaching Plans 
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gynecology 

REQUIRED 

subjects 


45 


5 


1 


74 


to interfere with or direct the policies of any group or institution. The 
Board does no more than establish certain minimum standards of edu- 
cation and training as a basis for admission to its examinations. 

The Dean of one school of medicine wrote some time ago that the 
trustees wished to reorganize their departments of obstetrics and g3Tie- 
cologj’", combining the chairs into one, and asked if Ave had anj' sugges- 
tions to make as to how the neAV department should be organized and 
conducted. He said in effect that he dreaded the repercussions, and the 
disappointments of some Avho Avould be adverselj'- affected by the change, 
but that thej’- Avere all conAuneed of the AA'isdom of the moA'e. His letter 
came at about the same time that one of a similar nature AA^as received 
from another Dean of a school in which one chair had been vacated bj’^ 
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the (leatli of the iBcumhent. During the same period others were re- 
ceived which related to tlie reorganization and comhination of depart- 
ments in three hospitals witliout teacliing or medical school affiliations. 
After considerable correspondence, and evoi some personal conferences, 
certain facts developed. At the outset, it was cleai- tliat in all .such 
institutions, a general upheaval is undesirable. Those men who have 
su])ported them faithfully for years should not be slighted, hut obviously 
should be retained and absorl)ed wherever possible in any such I'eorgaii- 
ization. 

The principal difficulty seemed to be that of the choice of a dii’cctor 
for any new department of obstetrics and gynecology. In one instance 
the importation of a man from elsewhere solved their ])roblem; in an- 
other, they ap])ointed the .senior man who limited his work almost en- 
tirely to gynecology, although he had had excellent training in obstetrics; 
in the institution in which a vacancy was created by death, the occu])ant 
of the other chair was given the new combined post; in still another, 
the younger of the two men was .selected solely because he had had a 
broader training and was ])et1er eriuippcd. 

Under these heads, holding the newly combined chair or .staff ])osi- 
lion, it was sugge.sted that a profe.s.sorship, or senior staff ])Osition, in 
obstetrics and similarly one in gynecology be created, subordinate to the 
head of the combined department, with respective groups of associates 
and assistants being given lesser positions so that the whole formed a 
strong pyramid with a broad l)ase. No dismissals were necessary, no 
demotions were I'equired, and no i-estrictions of duties or privileges 
needed to be im])Oscd. Indeed, the activities of all department, mem- 
l)ers, previously restricted by the limits of their department, were imme- 
diately broadened in scoi)e and interest, according to an individual's 
ability. A new administrative head of the combined department having 
been appointed, Ids greate.st i-e.sponsibility became that of coordinating 
the wo]-k of the two groui)s as rapidly as ])ossible. Such a i-eoi'ganization 
must necessarily be developed gradually. In cei’tain in.stances it in- 
volved additional gi-aduate traiidng foi’ some of the dei)artrnent members 
themselves. A gradual fusion with the least possible, but occasionally 
necessary, elimination oi- rcstj-ainl of those unable to adapt themselves 
was infinitely wiser than an al)rupt and sweei)ing change in any of 
these institutions. 

The most important refoi m of all was that whei-eby the resident house 
officers and students were compelled to weave their activities into the 
work of the two gi-oups without any imaginary oi’ aibitrary dividing 
line, .so that instimclion and traininu: in gynecology and obstetrics were 
integrated by clinical ])i'ecepl and management of cases. 

TYFIvS or I‘ROFi;.s,SOI{Sifii*s 

In the questionnaire, due notice was taken of the material or financial 
.side of this «|nestion as this is of eonsid«>rable importance to all schools 
which must fui»ctif)n usually with less than adeqtiate endowments. Kei- 
fis'iu’C to the table shows that the fiarl-tiiiu* j)rofessoi-ship j»)an pre- 
dominates in North .\mci-ican .scJiools. 
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Fiill-tinic proi'ossorships are those under wliieli the incumbent is paid 
a salary and gives his entire lime to the position he holds; i)art-time 
professors receive a lessor salary as reimbursement for their school ac- 
tivities but are allowed the privilege of a liihited amount of consultation 
and other '‘])rivate'' work. The profe.ssorship designated here as " clin- 
ical' ’ is that under Avhich the .school juiys no salary, and the incumbent’s 
entire livelihood comes from his clinical or “private” practice. 

The first of these is a fairly recent innovation about which certain 
objections have been raised. It has been said that the full-time profes- 
sor, by being cloistered, is forced out of touch and out of sympathy 
with the general medical ]n-ofe.ssion. Local jealousies seem prone to de- 
velop and the school's hosi)ital and special services suffer not only from 
nonsupport but often from active opposition from the local profession. 
This is especially true in those places whore private patients are admitted 
to the care of a full-time si)ecialist, the institution taking the patient’s 
medical fee. The profe.ssion objects that such an institution is actively 
competing in the jiractice of medicine with the physicians of that com- 
munity. 

Capable men who take these ])ositions must make considerable finan- 
cial sacrifices because their earni)\g powers in ordinary private practice 
are usually considerably more than the salaries which their institutions 
can afford to pay them. Consefiucntly, such men are relatively fcAV in 
number, not easily found, and their institutions impose a constant hard- 
ship on them at the same time that they expect and receive the intense 
loyalty of these men. 

The third or “clinical” ty])c of professorship is one which is often 
dictated by necessity. An outstanding man in a school’s community, 
supporting himself entirely l)y his clinical practice, may have been 
chosen outright or may liave worked up to the professorship through 
promotions. His compensation for his school work is the prestige of 
the position, and the consultation Avork Avhich may come later from the 
students he has taught and trained. His personal interests usually come 
first, because he is no more than human, and his school Avork is often 
secondary to the demands of his practice. In the selection of such men 
the school is ordinarily limited in choice to practitioners in the school’s 
immediate vicinity. 

The part-time professorship seems to be an ideal compromise betAveen 
tliese other two plans. This survey demonstrates that it is tlie most 
Avidely favored plan at the present time. From the standpoint of the 
school it is more economical than the full-time professorship. It is less 
restrictive and more broadening in opportunities for the individual, and 
generally more inviting to any capable man than either of the others. 
Under this plan, men maj^ be attracted to come to a school from else- 
AA'here if that is desired, or local men find it possible to discontinue the 
routine and relatiAmly unimportant parts of tlieir private AA'ork in order 
to give more time to the school. 

Incidentally it may be remarked that under either the full-time "or 
part-time plan, the unification of the departments of obstetrics and 
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gynecologj" is, obviously, an economical move so far as salaries and 
other administrative expenses are concerned. 


GENERAL 

This transition which has been discussed is still going on. In those 
places where it is complete, the general surgeon no longer fears or finds 
that the gjuiecologist wishes to invade his domain, obviously Avith less 
skill than that possessed bj- the general surgeon. In fact, indiscreet 
excursions into general surgeiy bj’’ the gynecologist constitute another 
valid reason against the policy of including gynecology in the depart- 
ment of general surgery. Obstetrics and gynecology is a field of suf- 
ficient breadth to test the skill, engross the entire interest, and require 
the full attention of any one man. Working in such a broad specialty 
he Avill have no inclination or time, even in the unlikel}’’ event that lie 
possesses the ability, to invade the field of general surgery. 

Furthermore, in the course of due time, it should be found that the 
obstetrician-gynecologist Avill have less and less occasion to object that 
the general surgeon in his institution continues to undertake female 
pelvic surgery. Comparison of results between the two departments 
should take care of this situation, and if they fail to prove his advantage 
something is wrong with the gynecologist. 

Criticism, to justify itself, should be constructive. What then sliall 
be the constructive thought which should accompany the criticism in tliis 
address ? 

It is obvious tliat specialization in any field of medicine can be im- 
proved by higher educational standards and better training facilities, 
to tlie end that our sick populace will benefit when tlie help of a specialist 
is needed, whatever the nature of his affiliations. For the protection of 
the public, if tliere are to be specialists in the several branches of medi- 
cine, let us make certain that they are well trained and not merely 
self-styled ones. Wliat this country needs is not more but better spe- 
cialists. Adequate training througli the medium of ho.spilal residencies 
or of .staff assist antships for prolonged periods of time is the only 
reasonable solution to this. 

Our particular problem in this march of progress is siiecialization in 
obstetrics and g>mecology. I am convinced that our answer is to be 
found in the unification of obstetrics and g>mecologA' into one .specialty 
for the purposes of teacliing of student.s, clinical training of one’s as- 
sistants, and actual practice for one.self, all to the immediate advantage 
of the patients for whom we arc caring. 

1010 IIioncAKD Boildino 



STUDIES ON THE ENDOMETRIUM IN ASSOCIATION WITH 
THE NORJi'IAL MENSTRUAL CYCLE, WITH OVARIAN 
DYSFUNCTIONS AND CANCER 
OF THE UTERUS'U 

Wallace E. Herrell, M.D., Rochester, I\Iinn. 

(From the Division of Medicine, The Mayo Clinic) 

A WORKABLE classification of the endometrial findings in the 
normal menstrual cycle has been outlined in previous papers^'® The 
classification was based on a study of 241 endometrial specimens removed 
either at dilatation and curettage or bj' means of the Randall uterine 
biopsy instrument. 

CLASSIFICATION OP OVARIAN DYSFUNCTION 

A fairly simple clinical classification of the various types of ovarian 
dysfunctions also has been adopted. In general, they are divided into 
two large groups; the “primary ovarian dysfunctions” and the “sec- 
ondary ovarian dysfunctions.” In the former group failure is primaiy 
in the ovary itself. In this group, one is confronted not only with the 
problem of menstrual irregularity, and often sterility, but also with a 
train of symptoms associated with true ovarian failure. There is no 
e^ddence in tliis group of pituitary disturbances such as abnormal fat 
metabolism, abnormal water metabolism or lowered basal metabolic rate. 

The second large group includes the primary pituitary and thyroid 
failures in which ovarian failure is, of course, a secondary phenomenon. 
In this group evidence of disturbances of fat metabolism as well as of 
water metabolism and lowered basal metabolic rate often are found. 
This, roughly of course, constitutes the clinical classification. 

From the histologic standpoint the evidence of ovarian dysfunction, 
however, is the same in both groups since the endometrial pattern 
changes with ovarian function regardless of whether the cause of its 
abnormal function comes from within or from without the ovary. It 
becomes apparent, therefore, that one cannot classify these dysfunctions 
on the basis of the histology of the endometrium only but histologic 
examination does form a part of the armamentarium in arriving at a 
rational diagnosis. Biopsy of the endometrium, with study of its his- 
tologic characteristics, is of greatest value in recognizing a subdivision 
of these ovarian dysfunctions into the groups of partial or complete 
ovarian failure, regardless of whether the failure is primary or sec- 
ondary. Since the regenerative phenomenon seen in the endometrium 


♦First award of the Foundation nrize essay of tiie American Association of 
Obstetricians, Gynecologists, and Abdominal Surgeons. Read at the Fifty-First 
Annual fleeting of this society, W^hite Sulphur Springs, W. Va., September 22 to 
24, 1938. 

fBecause of consideration of space this essay is abridged for publication here. 
The complete paper will appear in the Transactions of the Aonerican Association of 
Obstetricians, Gj'necologists and Abdominal Surgeons for 1938. 
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depends on the ovarian liormones for its stimulus, any degree of failure 
of this stimulus, or stimuli, can he recognized. The proliferative phases 
of the endometrial cycle, as lias been seen, are dependent on the follicular 
hormo7ie, and tiie diffcrentiative phases depend on tlie normal activity 
of the luteal hormone. If either of the hormones is absent or deficient, 
then the regenerative phases likewise will he absent or deficient. Fur- 
ther, the prolonged activity of one or the other hormone will result in 
prolongation of the pliase controlled by this hormone. 

Oil the basis of this histologic and physiologic explanation I have pro- 
po.sed the term “per.si.stcnt ]>hascs of the cycle” which at once denotes 
the deficiency in ovarian fiinction wliich is manifested by tlie endometrial 
change. Tlie interpretations have been eonsi.stent to tlie degree that 
often it is ])ossi])le to i)rcdict the type of clinical syndrome associated 
with a given histologic pattern. 

As exa7nplcs of the persistent pha.ses mo77tioned above, Avhich are a.s.so- 
ciated with ovaria77 dysfunction, a few of the 7'eprese77tative tissues a7’e 
here presented. 

Fersisirnt Early Troliferaiive Phase . — The word “persistent” used in this classi- 
fieation denotes the histologic state of the endoinetrinni and at the same time postu- 
lates abnormal function of the ovary. For example, an ovary that is deficient in 
production of luteal hormone and that is to some degree deficient in follicular pro- 
duction will express these changes by a lack of development (or regeneration) of the 
endometrium, and the endometrium, therefore, will I'emain in a state of persistent 
proliferation. Such an endometrium is not hypertroiihied or hyperplastic in any 
sense — in fact, often such an endometrium will ajipear microscopicallj' the same as 
the endometrium usually seen in the fir.st seven days of the normal cycle. It is 
obvious, therefore, that a pathologic diagnosis need not be made but rather a report 
of the degree of ovarian failure can be given. In addition to histologic accuracy, 
such a report is of more diagnostic value to the clinician than is a pathologic diag- 
nosis. The specimen shown here (Fig. 1) repro.sents an endometrium removed on 
the twentieth day of an abnormal cycle. This siiecimen, if it had been taken on 
the twentieth day from a patient whose cycle was normal, .should give evidence of 
din'erentiation, which is a normal corpus lutcum effect. However, histologic study 
discloses that the endometrium is arrested in the jiroliferative phase. Tlie jiatient 
was a bleeder who ])rcviously had been given theelin; incidentally this produced more, 
rather than loss, Idceding. It becomes clear that this patient did not lack theelin, 
which is the jiroliferator of the endometrium, but lathm- the deficiency is one of 
stimulation liy coifnis luteum. d'he treatment indicated, therefore, is one which is 
designated to bring about stimulation of the corpus luteum. 'Phis same tyjie of 
endometrium may ,'dso be seen occasionally in cases of amenorrhea ; novertheles.s, the 
basic disturbance in the ovary is the same. The problem of the exi'ict cause of bleed- 
ing obviously still baflles students of this .subject. 

Prrsisinit Lair Prolif rial ire Phase. — 'I'lie primdjiles outlined in the jireceding 
l>aragrajih apjdy in examination of specimens in tliis phase. Again the endoaictriuin 
retlects tlie state of ovarian function and tlie difference herein is one of degree r.'ither 
than of kind. .A jiersistent late proliferative jiluise found on examiimtion of a 
sjieciinen of cnilometrium removed in tin* last juiit of a regular, or of an irregular, 
eyele denotes merely that a full proIif(*iative or follicular effect has been e.xertcd 
on the regenerating endometrium. Tin* only ovari.-m defieieney evident in tliis phase, 
tlicrefore, is in production of the luteal hormone. .Again, the change is not hyper- 
plasia lint arrest of tin* regeneratire phenomenon. Patients whose tissues can be 
elassilie*! in this group, interestingly enough inelude the largest number of bleeders, 
ami. therefore, eoiistitufe l•liIlieai]y oiu* of the most imjiortant groujis fif jialients. 
Ti’.e treatment likewise is not by atiministration of theidin but of a luteinizing 
iiormone. Tlie endoinetiium usually will have cliaraeterislies almost identical with 
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tliose of a normal late proliferative phase of a normal cj'cle. The glands are some- 
what dilated but they are straight, tubular glands; ai)proximatcIy six such glands are 
found per low power field. The gross thickness of the endometrium usually is not 
more than 2+ mm. Pig. 2 represents a state of persistent late proliferation in an 
endometrium removed on the twenty-third day of tlie cycle. This patient complained 
of hypomenorrhea but her C 3 ’cle was fairh* regular. Her primary complaint was 
sterilitj" although patients of this group nsualh- complain of menorrhagia. This pa- 
tient’s urinary estrin content was normial but jrregnandiol was coirrpletelj' absent 
from a twenty-four-hour specimetr of her urine. This indicate.^ corrrplete ab.serrce 
of the Irrteinizing hormone. 

Persistent Early Bifferentiative Phase . — The U'pcs of abnorrrral ovariarr function 
associated with tissue classified in this group are interesting. A state of persistent 
early differentiation denotes, as woirld be expected, partial failure of corpus luteum 
arrd again the endometr-iurrr appears like that seerr in the third week of the normal 
cj'cle, in which there has been a partial birt not a complete luteal effect orr the 



Fig-. i._ Fig. 2. 

Fig. 1. — Persistent early proliferative phase of mensti'ual cycle. Glands identical 
with those seen in the first phase of tlie normal cycle ; they are small, straight, tubular 
glands lined with low epithelium. This endometrium does not differ from normal 
endometi’ium In any respect except that it was I'emoved in the la.st part of a cycle 
and it contains an occasional cyst. No actual inci-ease in the total number of 
glandular elements (although previously called hyperti’ophied or hyperplastic endo- 
metrium). Average thickness of endometrium, 1 mm. Hematoxylin and eosin tXaO). 

Fig. 2. — Persistent late proliferative phase of the mensti'ual cycle. Avei'agc 
thickness of endometrium appi'oximately 2 mm. Glands nearly identical with those 
found in same phase of cycle in a normal endometrium in the late prolifei-ative phase. 
Average number of longitudinal glands per low power field is six. Hematoxylin and 
eosin (XoO). 


, cndoinetriuni. Bleeding is less among the patients corresponding with cndoinetrium 
of this group than among those mentioned in the preceding paragraph. Diffei'cntia- 
tion maj', therefore, to some degree prevent the bleeding. One of the common find- 
ings in this group is .sterilitj’ and there are a few ease.s of h\'pomonorrIica. Tire his- 
tologic characteristics are not gi'eatU' different from those of the normal earh- dif- 
ferentiative phase. The number of glands is essentialh' the same. In this gro'up 
the glands are more convoluted and the proliferative epithelium cliangc.s, under 
partial corpus luteum effect, to a more columnar differentiative epithelium. The 
gross thickness of the endometrium is approxiinatelj’ 3 mm. The specimen illustrated 
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Fifj. 3. Fig. 4. 

Fig. 3. — Persistent early dlfCerentiative phase of menstrual cycle. The longitudinal 
glands are characteristic of the early differentiativc phase. The glands are lined 
by columnar epithelium and have convolutions which are normal for the c.arly 
differentiativc phase, that is. the fourteenth to twenty-first day of the cycle. Tlie 
average number of longitudinal glands per low power field is six to seven. Endome- 
trium does not differ greatly from the normal yet was taken at the time of tlio cycie 
when differentiation siiould be complete. Some effect of the corpus luteum liormone 
is evident in the endometrium. However, absence of complete differentiation indicates 
a partial failure. Hematoxylin and cosin (X50). 

Fig. 4. — Persistent late diffei'cnti.ative phase of the menstrual cycle in ,a cystic 
endometrium. Complete differentiation is evident. There .are six to seven longltiuiinal 
glands to tiie low power field but differentiation is complete. Tlie abnormal feature 
is the presence of cystic areas existing in an endometrium which histologically 
gives evidence of the nearly complete effect of the iiormone of the corpus luteum. 
Hematoxylin and eosin (X50). 



Fig. .'. — True atroi'Iiie endornetriiini result of diltittition and euretlage or liiopsy. 
Note small island.^ of iidth'ii.-il ecll*-- wltli loo.se stroma. He'mato>:ylln .and eoHin 
tX'JJ). 
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(Fig. 3) Tvas removed from a patient wlio complained of sterility and who, following 
stimulation by corpus luteum, became pregnant. 

Persistent Late Biff erentiative Phase . — 'Wlien the degree of ovarian failure is 
small, that is, when there is nearly a complete luteinizing effect on the endometrium, 
the histology of the endometrium is also only sbghtly altered. Differentiation is 
complete, or nearly so, but clinically there may be some slight abnormality in the 
menstrual cycle. However, most of the patients menstruate regularly and complain 
of either sterility or of some symptom suggestive of ovarian failure. Such an 
endometrium as that under consideration usually will contain six to seven longitudinal 
glands per low power field. In longitudinal section these glands appear as a sec- 
tioned seasheU. The glands are Hned by columnar, differentiated epithelium. Cases 
of this sort are favorable to treat because only sUght stimulation often will correct 
the dysfunction. Cystic changes often are seen in this type of endometrium and 
constitute a very definite abnormal finding (Fig. 4). 

Atrophic PnAornetrimn . — The term “atrophic endometrium,” like “hypertrophic 
endometrium,” has been rather loosely used. It has been applied to menopausal 
as well as to postmenopausal endometrium; however, observations made in this study 
would indicate that the term ‘ ' true atrophic endometrium ’ ’ would be more applicable 
to that type of case in which complete and rather sudden ovarian failure has oc- 
curred. Following sudden failure (either spontaneous or artificial failure, that is, 
surgical removal of the ovarian tissue), there occurs a lack of both the follicular and 
corpus luteum stimulus to endometrial regeneration, and hence, true atrophy occurs. 
The gradual failure of the ovaries incident to the climacteric is usually associated 
with cystic formation as stated above. However, as stated, sudden withdrawal or 
failure of ovarian tissue is accompanied by true atrophy. The remaining endo- 
metrium consists of a single layer of epithelium overljdng a loose stroma. This is 
typical of true atrophic endometrium, biopsy of which or even vigorous curettage 
will result in securing only small amounts of endometrial tissue. However, a diag- 
nosis can be made on the presence of small islands of epitlielial cells lying usually 
in the loose stroma described above. Fig. 5 illustrates true atrophic endometrium 
removed from a patient twenty-nine years of age who presented amenorrhea with 
sudden onset twelve months before admission. 

THE ENDOMETRIUM ASSOCIATED WITH CANCER 

The foregoing studies have had to do primarily -with endometrial his- 
tology in association w'ith the normal cycle as well as with the endo- 
metrial findings in association Avith ovarian dysfunction. I am of the 
opinion that the classification outlined is more useful than previous 
classifications in the field of surgical pathology of endometrium obtained 
bj’’ the usual methods, namely by biopsy and curettage. In fact, this 
classification is now used at The Mayo Clinic in the diagnosis of normal 
and abnormal endometrial tissues. 

Subsequent to the studies to which reference has just been made, the 
characteristics of endorhetrium associated Avith malignancj’’ of the body 
of the uterus have been investigated in 50 eases. For this study sections 
Avere made of endometrium from different parts of uterine fundi re- 
moved for carcinoma; some of these sections Avere taken in an endeaAmr 
to show endometrium in transition from the nonmalignant to the ma- 
lignant portion. In addition to this, the OAmries Avere carefully sectioned 
in all cases in AAdiich the endometrium AA-as studied. Carcinoma of the 
uterine cervix Avas entirely excluded from the study since the cervix is, 
of course, little if any affected by the actiAuty of the OAmry except under 
certain physiologic conditions. 

The clinical data Avere, of course, collected in each case but are not 
pertinent to the present inA^estigation except AAuth relation to the age 
of onset of the menopause. 
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Tlie most confusing' factor in studies of this nature to date iias. been 
the Yarious attempts on the part of many observers to associate so-called 
endometrial hyperplasia with the existence or development of carcinoma 
of the uterus. Such attemjits are more confusing than clarifying. One 
has only to review the reports on this type of hyperplasia to learn that 
it lias been blamed for amenorrliea, menoi-rhagia, sterility, hbromyoma, 
abortion, and now, carcinoma. In fact, there is hardly a gynecologic 
syndrome which has not been associated in some way with this “wa.ste- 
basket'’ diagno.sis of endometrial hyperplastic change. The .studies re- 
ported herein present, however, I believe, ample evidence that .such a 
diagno.sis is not justified without qualification. 

The possible role of hyperpla.sia in as.sociation with carcinoma of the 
endometrium has been suggested by iMeyer,^- Schroder,'’ and Taylor,' 
and, recently, by Novak and Yui.® The report of the last named authors 
is based on the finding of endometrial Jiyperplasia in 25 per cent of 
cases of carcinoma of the uterus. Concerning the remaining 75 per cent, 
no special type of endometrium is described other than atrophic endo- 
metrium. Excellent work by Payne" has thrown much doubt on the jios- 
sible causal relationship of hyperplasia to malignancy. Tie found the 
incidence of hyperjilasia with superimpo.sed or a.ssociated carcinoma to 
be only 2.4 per cent which would indicate a rather rare relationship if 
"such ever occurred. Likewise, Burch stated, “I have never seen the two 
conditions a.ssociated together in the same jiatient, nor have I ever seen 
hy])er]>lasia as a forerunner of cancer.” With this .statement I thor- 
oughly agree. The mere fact that the statements are so widely divergent 
is ample evidence that “hyperplasia” is a most usele.ss and confusing 
term and repi-osonts a micro.scopic diagnosis which is of little value. 
Certainly, the jn’occss can hardly be related to malignancy in the light 
of the repoi'ts available to date. 

In .study of microsco])ic .sections of endometrium taken from jiortions 
not involved in malignancy, and ol‘ .sections taken from poi'tions adjoin- 
ing the malignant ti.ssue, I liave been able to cla.ssify the endometrium 
in terms corresponding to those used to de.sci'ibe the t.is.sue charactei'istic 
of the various ])hasc.s of the cycle; the.se tei'ins are exjilained earlier 
in this report. Casual e.xamination of the illustrations will at once in- 
dicate that in i)ractically evci'y specimen the endometrium was similar 
to that .seen in the early or late i>roliferative jihases of the cycle. Thi.s 
fyj»e of endometrium always results from the action of esti-in (follicular 
hormone) on the cndoineti'ium. 

Fig. Cl rcjiroM-iit.'; tlic vn Joiiictriuni of a jtatioiil, agorl 52 yoar.e, who liaJ an aJono- 
oan’inonia. GraJe I. of Hie cinlometniiiii. Tiio cniIomofriMiii jp nearly jJentieal wiHi 
that of a iiH‘)io[.aii.«al jiatienf (Fig. 7). The glaii'ts are of tlio Pinall, .straiglU, Itilmt'ir 
tyjic :ui<l are lineJ witli low (/ulioiilal c‘]>itlicliiiin of Hie jiroliferative (.vjic. 'Jlic 
ovarie;! of Hiis imticnt enntaiiieil jisany eynt.';, lineJ by grannlo^a eell.“, ainl histo- 
logically iilenfical v.ith the orilinary follicular cy,‘.t.«. ’J'lierc were no corjiora liitea. 
'J’he groi-- thickne-- of tlii'-- enilonietriiirn wa.>. .ajijiro.xiinately O.'i iiiin. anil obvioia-ly 
ivai not hyiieri.he-tic. 

Fig. S lihewPe refire-.'iits a .‘•peciiiien of eudoineti iniii reinoveil from a jiatient <>1 
vear.^- of age, «ho liad not inen'-lni;ife<l for .'•ix yeim- until one month before o[ifTa- 
tic.n for eaicimuna of the utertiv. This l•n‘lon)etriuIn v.’a.« not a(ro[)liie nor was it 
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Fig. G. Fig. 7. 

Fig. G. — Persistent early pi'oliferative type of onclometriuni. Photomicrograph of 
a specimen removed near an uiea of malignancy of the fundus. Hematoxylin and 
eosin (XoO). 

Fig. 7. — Typical persistent early proliferative phase. Specimen removed from 
a patient who did not have malignancy but who was in her menopause. Histologically 
almost identical with Fig. G. Hematoxylin and cosin (X50). 
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hyperplastic. It -was of typical early proliferative type and cystic change had taken 
place; this denotes absence of corpus luteum j'et a positive effect of estrin. The 
right ovary in this case contained an adenocarcinoma, Grade 2. The left ovary con- 
tained a cyst, 2 cm. in diameter, and several other microscopic cysts. Fig. 9 repre- 
sents the same endometrium adjacent to the region of malignancy and is of the same 
type; namely, proliferative in a cystic endometrium. 

Fig. 10 represents the endometrium of a patient aged 56 years, who one year 
after cessation of her menses began to have menorrhagia, wliich was found to be 
owing to a carcinoma of the fundus. Grade 1. This specimen of endometrium was 
removed from a portion in which there was no cancer. This was a typical prolifera- 
tive type of endometrium with cystic portions w’hich histologically were identical 
nith those previously shown to occur in association with the ovarian failure that is 
attributable to lack of anj' luteinizing effect. However, there was definite evidence 



Fig:. 10. 



Fip. 11. 


JifT. 10. — Proliferative type of endometrium with ey.stic change. .Specimen 
removed from the endometrium not adjoining the malignant area. ThKs is a 
characteri.‘!tic picture of theelin effect and an absence of corpus luteum. Hematoxylin 
and cosin (X50). 

Fig. 11. — Proliferative typo of endometrium directly adjoining Grade 1 adeno- 
carcinoma. The left side of this photomicrograph sliows a typical adenocarcinoma, 
Grade 1, while the right side shows a typical proliferative type of endometrium. 
Hematoxylin and cosin (XoO). 


of per.sistcrit follicular, or theelin, activity and this endometrium was denoted as of 
persistent proliferative type, with cystic change. Fig. II repre.sents the endometrium 
adjacent to a malignant portion. In the upper right portion of the figure there are 
normal, or nonmalignant, gl.'inds of proliferative type adjoining the area of adeno- 
carcinoma, Grade 1, shown on the left. The ovaries of this patient contained mul- 
tiple cystic portions, many of which histologically resembled the follicular cyst. 

Fig. 12 illu.strate.s the endometrium adjoining the area of adcnocareinom.a. Grade 
2, of the uterine fundu.s, removed from a patient aged 51 ycar.s, who had experienced 
the menopause four year.s before on.=et of the symptoms which were proved to be 
attributable to the carcinoma. Micro.scopically, this illustration shows, on the left, 
a rather typical adenocarcinoma, Grade 2, and immediately adjoining it an erido- 
mtUrinni which is of the jicrsistent early proliferative type and which has undergone 
cystic change. Both ovaries of thi.s patient contained iniiltipde cystic jiortion.'*. 
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Fig, 12. Pig. 13. 

Pig. 12. — Proliferative type of endometrium with cystic change immediately 
adjoining an area of adenocarcinoma. Grade 2, of the endometrium. The left 
portion of this photomicrograph represents a typical carcinoma immediately adjoining 
the type of endometrium described as proliferative. Note absence of any lutein 
effect. Hematoxylin and eosin (X50.) 

Fig. 13. — The ovary associated with malignancy of the fundus. This is a photo- 
micrograph of a specimen of one of the ovaries in the same case which is shown 
in Pig. 12. Note the multiple cystic areas, some of which are filled with homogenous 
material. Hematoxylin and eosin (X50). 



Pig. 14. Fig. 15. 

Pig. 14. — One of tlie cysts shown in Fig. 13 viewed under high power objective. 
Note the typical granulosa cell lining of the cysts shown here. Hematoxylin and 
eosin (X200). 

Pig. 15. — Early proliferative type of endometrium associated with malignancj'. 
Note the tj-pical early proliferative type of endometrium in the left portion of this 
figure and the immediate transition to malignancj'.. Hematoxj'lin and eosin (X50). 
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Poiiie of wliicli arc represented in Fig. l.'t. One of these cystic ])Ortions. idiotograplioil 
at a higher magnification, is represented in Fig. 14. Tliis cyst contains hoinogeneoiis 
material. Tlie trail of the cyst was lined liy typical granulosa cells. X’o corpora 
lutea were demonstrable. 



I'iK. 10. Fim 3 7. 

Fim 10. — ICarly Mollf<’r/itivi' typo of cnilomotrium In triin.“ltlon to mallKnant arc.'i. 
Tim lower- portion of this flyiiro l.‘' a honian, tyjrical jrrolifci-alivc typ(! of onilom'-triiim 
ami liiimoilhitrly ahovo It i.-' sliowtr an ai-ea f>f adenocarcinoma. (Iratlo 1’. Thci'c Is 
no evidence of hypcfplasia in any of the fimire.s shown, Ilcniatoxylln and cosln (X.'iO). 

Fly. 17. — I-3arly pi olifcrativc t>-pc of cniioinetiium in association willi mallnnanc.v. 
Tire patient frmn wiioiii tills specimen was removed laid not reaelied Ii'-r menop.-uis'- 
Imt had a maliunant yi-owtli in tlm endoinelriiini. Tills siiecimen is almost identic.-d 
witli tlial stiown in I’i!.'. I. namely, (■arly proliferative type of endomeirlum due to 
tile action of e.stiin. Ilemati.xylin and eosin 
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Fig. 15, likewise, is of a. specimen removed from a patient, aged 53 years whose 
menopause was completed approximately one year hefore the onset of spotting and 
bleeding which was pnoved to be owing to adenocarcinoma. Grade 2. This also was 
a typical early p)roliferative type of endometrium, containing one small cyst adjoin- 
ing a definite area of malignancy. One of the ovaries in this case contained a single 
cyst. 

Fig. 1(3 represents another specimen which shows a definitely early proliferative 
type of endometrium immediately adjoining the ai'ea of an adenocarcinoma. Grade 2. 
This spoecimen was removed from a patient who had had her menop^ause six years 
prior to the onset of a pseiidocycle, with bleeding and menstrual spiotting. This 
specimen shows no definite cyst but is a typical piroliferative type of endometrium. 
One of the ovaries of this patient contained a carcinoma. 

The specimens referred to in the pirevious piaragraphs were removed from pnitients 
who had had what could l)c considered a menopiause, followed by the onset of bleed- 
ing at intervals after the menopause. Fig. 17 represents the endometrium of an 
individual aged forty-six years, who was not past her menopause but whose sympjtoms 
were essentially those of diffuse menorrhagia, with an interval of three to five weeks 
for three years, but whose cycle had never ceased. This endometrium, like that of 
patients past the menopause, was typical of an early or late pn-oliferative type of 
endometrium and histologically was nearly identical with that represented in Figs. 1 
and 2 of this piaper, which was obtained from an individual whose endometrium was 
in the ])roliferative phase of the normal cycle. The endometrium represented in 
Fig. 1(3, therefore, denoted not hyperplasia but merely p)resencc of activity of theelin 
and absence of any luteinizing or differentiating efl’ect. There wore bilateral cystic 
ovaries also in tliis case. 

Fig. IS represents the tyjjical, rather characteristic type of ovary found in most 
of these cases in which the endometrium was the site of malignancy. The endo- 
metrium of the nonc;'.nccr-l)oaring portion of this ])atient’s uterus was of the typically 
early proliferative type, with cystic change. In Fig. IS are represente.'.l multiple 
cysts lined with granulosa cells. 

The iOiCgoing aie rather typical specimens of kite entire series studied, 
in all of which the type of endometrium was essentially the same. The 
results of the type of endometria associated with malignancy and the 
ovarian findings in the 50 cases are shown in Table I. The time be- 
tween cessation of menses and onset of symptoms suggesting malignancy 
did not alter the tyi)c of endometrium. Of especial interest is the fact 
that in all except 2 cases the endometrium was of the proliferative type 
even though 13 (26 per cent) had not readied the menopause, and w-ere 
still on definite cycle. There rvas compilete absence of differentiation 
and no corpora lutea were iiresent in the ovaries. In addition to the 
cystic changes, the ovaries of 10 per cent of these patients contained 


Table I. — Sumaiaky of Study of Exdometutum axd Ovabies Associated With 
IMalicnaxcy of the Uterine Fundus; 50 Cases* 


TYPE OF 

cases 

PER 

CENT 

OVARIES 

CASES 

PER 

ENDOMETRIUM 


CENT 

I’roliferative with- 

14 

28 

Cvstic without malignancy 

12 

24 

out cystic change 



Cystic with malignancy 

1 

2 



Kot cystic 

1 

2 

Proliferative with 

:-!4 

GS 

Cvstic without malignancy 

23 

46 

cystic change 

1 

1 


Cystic with malignancy 

7 

14 



Kot cystic 

4 

8 

Differentiative 

9 

4 

Cystic Avithout malignancv 

0 

4 




Cj’stic Avith malignancy 

0 

0 




Kot cystic 

0 

0 


*In 13 cases (2G per cent) tlie patients had not reached menopause. 
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cystic or solid adenocarcinomas which were not metastatic except in one 
case. This empliasizes tlie importance of routine bilateral oopjiorectomv 
(Table I). 

It is difficult to establish the fact that C 3 'sts such as occurred in the 
ovaries of tiie patients studied are iiroductive of estrin, since tiiere may 
be sources of estrin other than tliose iniown at present. It is true, liov- 
ever, tliat Fluhmann^® has been able to demonstrate the presence of 
estrin in the blood of patients in the postelimacteric period when, as is 
known, cancer occurs; that is, approximatelj* 75 per cent of cancers of 
the bod\" of tlie uterus occur when patients have passed the menopause. 
An effort has been made in this .studj^ to determine the presence of out- 
put of estrin bj- individuals who have cancer of the uterus and the de- 
terminations herein reported were made on the urine. Eceentl.y I have 
been able to collect twentj'-four-hour specimens of urine in 10 cases in 
which carcinoma of the uterus was proved to be present, and in S of 
these (SO per cent) iiositive values for estrin, in amounts of 5 rat units 
or more, were demonstrable. These patients were in the postelimacteric 
state and the positive values are, therefore, not owing to the regular 
mciiistrual c.ycle. This observation is particularity interesting in view 
of the fact that histologically evidence is available in the endometrium, 
as well as in the ovary, of the presence of this hormone, a fact which is 
demonstrated by this series of eases. 

Analyalf of Bala on Carcinomatous Eiulomctrium . — Of the oO c.'i.«cs of endo- 
wictrJal carcino/na of the funrhis studiofl, in 4S (9G per cent) Ihc cndonietrium was 
of tlie proliferative tj’pe. In 71 per cent of tlicsc 48 case.s, the endometrium was 
of early proliferative type and was associated with cystic change. It has henn 
definitely shown, in the foregoing studie.s, that this type of endometrium is owing 
to continued follicular (estrin) activity and failure of the corpus luteum. This 
type of endometrium is not the so-called hj’perplastic endometrium and the diagnosis 
"hyperplastic endometrium” has led to much confusion in attempts to correlate 
the endometrium of noncancer-bearing portions witli that of cancer-bearing portions. 
In only 4 jicr cent (two cases) of this series of 50 cases was a diagnosis of differ- 
entiative type of endometrium allowable. The ovaries of both of the patients con- 
cerned contained normal corpus luteum; this constitutes still further evidence of the 
differentiating effect of corpus luteum. 

Microscopic and macro.scopic cysts of the ovary, lined by granulosa cells typic.al 
of follicular cysts, wore demonstrable in 90 per cent of the cases in which carcinoma 
arose in the endometrium. That these cystic portions are possible sources of follicu- 
lin is easily ])ossible from a histologic standpoint. Corpor.a lutea were u.suall.v absent. 
Twenty-six per cent of the i>atient.s were in the mcn.struating age, a fact v.hich 
would indicate that tlie absence of corpora lutea in the ovaries w.'is not owing to 
menopausal nr postmenopausal factors but r.'ither it would seem that the absence of 
corpora luteci is ;i true aecomjianiment of the lesion in the endometrium. 

li i.s of interest that castration produces sudden ce.sstilioti of action 
of both ovarian bortuones on tlie endoinetrium tind that the histologic 
resitlt in the endonictrinm i.s jtroduelion of a truly alrojdiie endo- 
nudrium. However, givulual ovarian failure, such ,'i.s occurs in the incno- 
pau.sal state or in a.--sociation with ovarian dysfunction of younver 
women, usually is owitig to the failure, first, of the corjuis luteum: the 
result, for a time, i.s a persistent follicular (or <-stnu) effect. 7‘jn.-b i" 
turn results in the jirodnction of an entirely different iyju- of eudo- 
rnefrinm. namely, a fser.sj.sten; proliferative tvfie, ij.sually with ey.sf-: 
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The persistent proliferative type of endometrium has been shown by this 
work to he definitely indicative of the unopposed action of the follicular 
hormone, and this was the type of endometrium encountered in 96 per 
cent of the fifty cases studied. It is not a hyperplastic endometrium 
hut rather an endometrium Avhich denotes the presence of the action of 
theelin. What has been said leads to perhaps one of the most arresting 
observations made in this work, namety, that I never saw a carcinoma of 
the endometrium in the uterus of a previously castrated individual. 

GENERAL SUMMARY 

The activity of the ovary is reflected in the activity of the endo- 
metrium. The normal endometrial cjmle can he divided into the menstru- 
ating phase, a phase of early proliferation, a phase of late proliferation, 
a phase of early differentiation, and a phase of late differentiation. The 
four last named phases correspond roughly to the four weeks of the 
normal menstrual cycle in the order named. The abnormal endometrial 
cycles, which are ovdng to abnormal ovarian activity, reflect themselves 
in arrest of the cycle in any of the phases named above. The phase of 
arrest is called the persistent phase and the stage of arrest depends on 
the degree and kind of ovarian dysfunction. 

The clinical classification of ovarian dysfunction can be divided into 
a primary and a secondary group. The primary ovarian dysfunctions 
are owing to failure in the ovary itself. The secondary dysfunctions are 
owing to changes in the ovary wdiich aceompany or follow failure of 
the thyroid or pituitary functions. In both gi’oups the histologic mani- 
festations are the same because, as stated, the endometrium reflects only 
the activity of the ovary. 

The study of cystic changes in the endometrium associated with differ- 
ent phases of the cycle indicates that one can separate to some degree 
the eases of sterility from those of bleeding dysfunction. When cystic 
changes are present in the proliferative phase of the cycle, the tendency 
is greatest toward bleeding dysfunction and to a lesser degree toward 
sterility. On the other hand, when cystic changes are associated with 
the differentiative phases, the tendency is gi’eatest toward sterility, while 
the tendency toward bleeding dj^sfunetion is almost entirely absent. 

Prom study of the endometrium associated with carcinoma of the body 
of the uterus, it would seem that carcinoma occurs practically always in 
the proliferative type of endometrium, in which there is usually cystic 
change. This endometrium is not a hji^erplastic endometrium but is an 
endometrium the characteristics of which result from unopposed action 
of estrin (folliculin) and from absence or failure of activity of the 
corpus luteum. Even when carcinoma of the endometrium occurs in 
the preelimacteric state, as it does in approximately a fourth of the cases 
of endometrial carcinoma, the endometrium usually is of the persistent 
proliferative type and only rarely is there any evidence of differentia- 
tion or of activity of the corpus luteum. The ovaries associated with 
fundal carcinoma contain cystic portions which probabl.v are the source 
of estrin in 90 per cent of the cases of carcinoma. Further evidence in 
support of the view that this endometrium, in which carcinoma occurs, 
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is altrilnilable to the ])resencc of the action of the estrogenic liormonc, 
is indicated hy tlie ])i’esenee of cstrin in tlie urine of patients y’Iiosc 
uterine fundi harhor malignant, growtlis. This type of endometrium is 
markedly different from tlie true atrophic endometrium wliich results 
from castration. Carcinoma of the body of the uterus never has lieca 
seen as far as I have been able to determine, if an individual lias been 
previously castrated. 

It seems reasonable to conclude that the unopposed action of e.striii, 
with its re.sulting effect on the endometrium, which is a ]iersistcnt ])ro- 
liferative type of endometrium with cystic change, is the basic ])riiiciplc 
at woi’k in the develo]imeiit of malignancy of the endometrium of those 
individuals who jio.ssess the genetic factor necc.ssary for the development 
of cancer. The.se findings, ha.sed on anpile histologic studies, seem most 
significant, in view of the growing evidence for the carcinogenic ])os- 
sihilitics of c.striii-like and estrogenic .substances. 
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THE EIOLOGIC SIGNIFICANCE OP THE FETAL i\lEMJ3KANfiS^ 


The JosEi’ii Price Oration 


Charees Euroer, i\f.D., Pudai’Est, Hungary 

( Froff .vsor of OliKtrlric.<i and GiinccoToini in ihe Tlni/al Tlunt/arian Fnir< r.'iitjf) 


I PLAN licrc to discu.^-s the biologic .'•ignificance of the fetal mem- 
branes. l\Iy choice of subject was decisively infiuenced by the tact 
that questions of biology are at ])resent of tibsoidiiiig interest over the 
entire Avoidd. This is true not only in matters of scientific research, 
but jd.so in the ]tre<loininantly practical branches of medicine. 

Surgery today is based on biology, its chief endeavor being to 
maintain natural functions as far as possible. 

It is known that the L'tal membranes consist of the amnion and ihc 
chorionic membrane. Tin* latter has its origin in the cells of fh^ 
trophoblasl of the fei-tilized ovnm. A digestive fei-ment jirodnced by 
these t'clis enabb’s liie 1 rofilioblast to jienetrate into the de<'idnal laycf'i 
of the nterns. This biologic activity makes the implantat i<'n of the 
ferliliz(*d ovum possible. Hut to assure the implantation of tin* ovnm 
is not the only pnrjiose of these cells. At a later stage of tin* ovnm -s 
d( V(*lopment. blood ves»;cls cfiniiect the embi-yoiiic area with tin* cho- 
rionic mesiddast tin'oneb tin- ailatifois and the body stalk, 'finis tin' 
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cireiilatiou of the A’illi is established, which at a certain period con- 
stitutes the only means of nutrition for the emhi'yo. As Ave knoAA% 
parts of the Aulli later degenerate and form the chorion lacAm. An- 
other part, coming into contact Avith the decidua basalis, undergoes 
further dcA^elopment. United AAuth maternal tissues it becomes the 
placenta and serA'es the nutrition of the fetus throughout gestation. 

The chorionic membrane is not the only one of biologic importance 
during pregnancy. The amnion, the other membrane of the fetus, is 
equally important. This membrane originates from the ectoderm of 
the embryonic area through the deA'elopment of the embryonic sac. 
In its further dcA'clopment, the amniotic sac extends doAAUiAAmrd and 
iiiAAmrd, gradually filling out the uterine caAuty. The secretion of the 
amniotic fluid during ])regnancy is one of its most important func- 
tions. It is noAA' an accepted fact that the amniotic fluid is produced 
by the actiA'ity of the amniotic epithelium and that it is not the result 
of the function of fetal kidneys nor of transudation from maternal 
blood. This is capable of experimental proof. In this connection I 
may mention the Antal stainin.T expei’iments of Goldmann and EAums. 
These authors injected pyi‘role-blue into pregnant animals. In the 
mother’s internal organs the surfaces became blue, AAdiile in the fetus 
only the skin and the inte.stinal canal AA’ere affected. The amniotic 
fluid AA'as also blue and the amniotic epithelium pigmented, proAung 
that the dye passed into the amniotic fluid through the amniotic epi- 
Ihelium. The fetus became stained only by SAA’alloAA'ing the fluid and 
by being .surrounded by it — no trace of the dye Aims found in the fetal 
kidneys or urinary tract. 

By the .secretion of the amniotic fluid the amnion thus accompli.shes 
one of its most important biologic functions, namely, the protection of 
the fetus. In addition, through the hydrostatic pressure, it protects 
the placenta, especialh’ during labor, by preA^enting serious disturb- 
ances in the placental circulation, and also hinders the premature 
separation of the placenta, AAdiich otherAA-ise could easily folloAA" the 
contractions of the AAmmb. 

These functions of the membranes are not all they haAm to accom- 
plish during pregnancy. Beginning at the fourth month, AAdien the 
fetus, .surrounded by the membranes, already fills the entire uterine 
caAuty, they assume a bcaa" function by protecting the uterine caAuty 
and consequently the maternal organism, from the danger of ascend- 
ing infection by A’aginal germs. It is unnecessary here to dAA^ell upon 
the significance of this function, especially important in cases of pro- 
longed labor. We all knoAA’’ for instance the increased dangers con- 
nected AAnth a cesarean section made after the rupture of the mem- 
branes. We also knoAA’^ that the danger increases AAntli the time elapsed 
after rupture. The fact that an increased puerperal morbidity and 
mortality folloAAnng premature rupture aagts obserA^ed, led to the OA^er- 
estimation of the dangers connected AAdth premature rupture of the 
membranes. Quite recently it A\m.s still uniATrsally belicA^ed that the 
membranes play an important part in the dilatation of the ceiwix. 
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The observation has frequently been made that in cases of pre- 
mature rupture of the membranes the period of labor, instead of being 
prolonged, is manifestly short. In 1934, at the convention of the 
Hungarian Society of Gynecologists I published my own conclusions, 
namely that in eases of premature rupture — where no other anomalies 
such as contracted pelvis, rigid cervix, abnormalities of presentation 
or mechanism of labor, etc., exist — the delivery takes less time than in 
cases where rupture oceuiwed normall^L In these cases I not only ob- 
served the duration of the labor, and especially the duration of the 
pei-iod of dilatation, but I also counted the labor pains. This is a 
more correct procedure, as far as the judging of the mechanism of 
labor is concerned, because it tells the number of contractions of the 
uterus necessary for the complete dilatation of the cervix, and for the 
expulsion of the fetu.s. It was found not only that duration of labor 
was shorter, but also, and this is more convincing, that fewer pains 
Avere necessary for the complete dilatation of the cervix than in cases 
of intact membranes. 

Patak.v, one of my collaborators, confirmed my earlier observalions. 
I was sincerely gratified to learn that these facts, to which I had 
called attention in Europe, had also been proved by various American 
authors. 

This question was also taken up by several other European obstetri- 
cians: Guthnian, Endre.s, and, later on, Sunde and Wichmann arrived 
at. the same conclusions and confirmed my findings. 

Even at the time I first observed this phenomenon, I raised the (pios- 
tion of revising the general belief as regards the importance of the 
membranes in the dilatation of the cervix. The experiences of Ameri- 
can authoi-s, such as Gutmacher and Douglas, and Wilson and Slcinons. 
point in this direction. 'I’hese observers, having the practical conse- 
quences in mind, took a step further and, in order to shorten the time 
of labor, advocated the artificial miptnre of the membranes at the 
beginning of labor. 

Following our observations on the I’esults of premature rupture. 
Dr. Pataky. my assistant, began to follow up the question ol early 
ruptures, or. in other words, cases in which the rupture occurs after 
labor pains lun'e started but Avhere dilatation of the cervix is not yet 
complete. I would like to emphasize the reliability of the diagnoses 
of early ruptures observed in the.se cases at my clinic. 9’his, be- 
cause in all those cases the condition of the external os was deter- 
mined by vaginal examination. I stj'ess this i)oint because at my clinic 
vaginal examinations are made only e.xceptionally in cases where labor 
does not progress and where no information as to the reasons for tbi.'- 
can be gained by external or rectal examination, ^fy experiences, 
gained from the observation of premature and early rnj>t tires of tin* 
membranes, oliviously lend to {trove that the membranes are not of so 
great an imiiorlanee for the dilatation of the eorvix as was hitherto 
{tresurned. Somebody might ask fas was actually done at the above- 
mentioned Congro.ss in Hungary). For what pnrfiose did nature, then. 
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provide the membranes ? My ausAver is : They are here to protect the 
fetus and the circulation of the placenta, and to keep infection away 
from the mother. That they also have a biologic significance during 
labor is shown by those eases of prolonged delivery in which the rup- 
ture is premature or early and where, later, the cavity of the uterus 
becomes infected, as indicated by a lusing temperature in the patient 
during labor, or later, in the puerperium. But this danger exists only 
in cases where other anomalies are also present. M}'- own experience 
concerning prematui-e ruptures and the observations on early ruptures 
by Pataky prove that puerperal morbidity and mortality are on the 
same level as in other cases, provided that the early or premature 
rupture is not complicated by othei-, labor-prolonging anomalies. I 
do not wish to say, that premature and early ruptures may now be 
regarded as harmless complications. As confirmed also by our own 
experiences, they are of no special importance in favoring puerperal 
infections except in those cases where other anomalies impeding 
a short labor are non-existent. On the eontraiy, if there exists 
another cause for prolongation of labor (contracted pelvis, rigid os, 
anomalies of presentation or of mechanism of labor), premature and 
early ruptures should be taken very seriousl}^ because, during pro- 
longed labor, numerous possibilities for an ascending infection are 
present. This fact is also revealed in the paper published on the 
subject by one of my assistants. Dr. Fatyol. He compared cases of 
premature rupture of the membranes occurring simultaneously with 
other complications, with cases in Avhich the premature I’upture was 
the only complication. Not only was the percentage of eases with 
fever higher (22 per cent) in the former group than in the latter (4.2 per 
cent) but also the frequencj^ of operations (69 per cent, 3.9 per cent), 
and the maternal (0.5 per cent, 0.3 per cent), and infant mortality 
(12 per cent, 0.9 per cent). In any given case it is impossible to know 
how the labor will turn out. Still less is known in advance about the 
period of latency, i.e., the time between the moment of rupture and 
the beginning of labor pains. For these reasons, and in spite of my 
experience that in cases of simple premature or early ruptures (bar- 
ring complications) the labor will be shorter, I am partial to a cer- 
tain conservatism and am not sure about the advisability of rupturing 
the membranes in order to stai’t labor or to hasten it. Should the 
labor be prolonged in such a case for some unforeseen reason (weak 
labor pains, rigid os, etc.), there will be no membrane to protect the 
uterine cavity from infection and the patient is exposed to grave 
dangers. On the other hand, and this is a consequence of our convic- 
tions, we do not hesitate to rupture the membranes artificially in cases 
where overdue pregnancy threatens to distort the proportions between 
fetus and maternal organs, and where labor will not start notwith- 
standing the administration of the customary medicaments. We also 
resort to artificial rupturing of the membranes in cases of irregular 
labor pains during the period of dilatation, in Avhich cases, in our 
opinion, special indications exist for the rupture. 
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Here van der Hoeveirs observation slionld be mentioned, lie louiid 
that in eases where a larger portion ot! the membranes ])rojoc‘ls into the 
os. the dilatation is sloAved down and the labor becomes prolonged. 
If there is only a small amonnt of amniotie liqnor contained within 
the protruding membranes and the latter are adhering to the external 
os, the increased contractility of the os may, in Sehickcle's o])inion, 
lead to a spasm of the os and in spite of the satisfactory pains delivery 
does not ])roceed. In such cases artificial rupture of the membranes 
is indicated. 

HaA'ing arrived at the conclusion that the membranes have no part 
in the dilatation of the cervix, or at least a much snudler one than tvas 
formerly universally accepted (and still believed by many), the ques- 
tion arises. How is then the process of dilatation to be explained? 
De Snoo gives a very satisfactory explanation of the part played by 
the membranes in the dilatation. According to him, the tension at a 
giA'en part of a sphere is proportionate to the internal pi-essure and 
the diameter. Inasmuch as the diameter of the membranes in tlie 
cervix, especially at the beginning of the dilatation, is quite small, tbe 
tension must be insignificant. Tliis exjAlanation also tends to jAvove 
tliat some factors other than the membranes are responsible for the 
dilatation. That these factors arc not found in the presenting part 
is shown by those cases where, with high presenting ])art or even in 
transverse presentations with ruptured membi-anes, dilatation will 
occur, Accoi'ding to de Snoo the dilatation of the os is caused by 
the activity of tin? (‘ervix. The contraction of tbe outei’ muscular 
fibers of tlie uterus dni'ing the pains is more conq^lete than that of the 
internal fibei-s. Following the contract iojis of the uteiuis, the cervix 
is thus gj'adually tui-ned to a certain degree. 

At this juncture, the results of some recent anatomic research by 
Stievc must be mentioned. According to his fuidi)igs the cervix be- 
comes transformed into a cavernous body during i)7’egnancy. The 
membranes ]u-olruding into the cervix flatten this (uiveimons body and 
lluis <li!at(* the os. This theory sceins quite acce)Uablc. but oidy so lar 
as ])rimiparas are concerned; in multijuu-as we know that the dilata- 
tion of the cervix proceeds in an inward and not an outward direction. 
In these cases the r‘.\ternal os is extended before the interna! and 
ther(‘forc the I'ccoiicilialion of this fact with Slieve’s tlieoi-y of dihita- 
tion being caused by the pre.ssjire of the jnembranes on the caA’crnous 
body becoiiK's very difficult. 

f'onc'luding the discussion of the pai'l ])layed by the membranes in 
the dilatation of the external os. one may a<lmit some biologic influ- 
enc(> »»f the membranes and also lake into account Stiev<*'s theory m 
cases of ])rimipari!s. Hut it is also xoalouhtf dhf tra< that tin part 
ptaxpit h)t tlx nu uihram y is onhj of sfrou'Un'U iinportaiirf . 'this, nut 
onlxt lnrai>s( tlx clinrartn'islir nx rhaiiisiit of tin ililalal mn of tlx c/- 
t^rnal os in nniltijirnnis cainiot In /jplaixxfl Ixf St inn's thtoru at nit 
Inif, stilt inoff , hirni’x- llx t/ixstiou of ilihitiitioi, is a jirnrtirni om . 'I In' 
jinswcr can !»“ funuded 'udy on a ju'aetical basi-. i.*-.. by ob'-'TA'ation <•[ 
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the labor. Those who investigated and observed, just as I did, the 
phenomena of the dilatation period in cases of premature and early 
rupture without any other complications, all arrived at conclusions in 
conformity with my views, maintaining that in the dilatation of the 
external os the membranes play only a subordinate role. Still, it is 
perhaps advisable, in view of the skeptics’ opinion, to emphasize that 
the significance of an anomaly can be clearlj’- recognized onl}" if no 
other complication is present. Just for this reason, the studies touch- 
ing upon the question of premature and earlj’’ rupture (and based, I 
may be permitted to say, on the anal3*sis of antiquated statistical data 
which do not distinguish between eases with and Avithout complica- 
tions) are not at all suitable for the solution of this problem. 

We see noAv that the biologic significance of the membranes during 
the labor lies mainly in the protection of the uterine cavity and of the 
mother against ascending infections. This gains more pronounced 
importance onty in eases Avhere, on account of other anomalies, labor 
is prolonged. Our recent experiences and observations shoAv mainl}^ 
that, in cases Avithont an}’- complications other than a premature or 
earty ruptui’e of the membranes, the first stage of labor becomes 
shorter than expected. 

This observation supports the opinion that the membranes are not 
so important for the dilatation of the external os as Avas formerly gen- 
erally believed and as is still maintained hj’- many. But even in these 
cases the premature rupture of the membranes may proAm disadvan- 
tageous on account of the part plaj’-ed by the membranes in hindering 
the ascending infection. This is especiallj’- true in those eases of pre- 
mature rupture AA’-here the so-called “period of latenc.y” is prolonged. 
That is the reason Avh}^ Ave do not, for the induction of labor, emplo}'- 
the artificial rupture of the membranes Avithout careful consideration, 
in spite of the fact that premature impture (free from other complica- 
tions) shortens the labor and lessens the number of uterine contrac- 
tions. Artificial rupture is veiy particularty Aveighed in cases of OA’er- 
due pregnane}’- Avith the slightest disproportion betAveen fetus and 
maternal organs. If in such a case it should be found later, especially 
after a prolonged period of latency, that a cesarean section is indi- 
cated, the danger to the mother is materially increased. 

HaA’ing discussed briefly the biologic function 'of the membranes in 
pregnancy and labor, I would like to take up the second part of my 
address, dealuig AA’-ith the biologic functions of the membranes in con- 
ditions other than pregnancy and labor. I desire to dAvell upon hoAv 
the membranes, as young tissues of great A’itality, could be used in 
plastic surgery. 

One year ago I published the description of three artificial!}^ formed 
A’aginas, in AA’hich I lined the neAA’--formed vaginal tube Avith mem- 
branes of the fetus. The operation is performed in tAvo stages. One 
may regard the technique of the first stage, which hiA’oh’es separation 
of the connective tissues betAveen vagina and rectum, and the forma- 
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tion of a recess corresponding to the vagina, as fully developed. Tlie 
lining of this recess with epitlielium, the second stage of tlie operation, 
may be accomplished by various methods, showing that none of the 
existing techniques is quite satisfactory. Some authors, ]\rackenrodt, 
for instance, lined the cavity with pieces of vaginal tissue taken from 
other patients following a plastic operation. Otliers, as Gersnny, 
Abady, Walter Dannreutber, and Marion Douglas, employ pieces of 
skin taken elsewhere from the patient’s own body. Another technique 
uses preformed tubes to line the artificial vaginas. Baldwin and Mori, 
and also Schubert, used pieces of .small or large inte.stine. Some of 
these operations are imperfect (IMaekenrodt, Gersnny, Abady), oflier.s 
are dangerous (Bakhvin, Mori), and mainly the methods of AVagner- 
Kirseliner and Schubert can be taken into consideration. 

AA'agner-Kirsehner.’s method is always preferable on account of its 
safety. It employs .skin grafts (Thiersch) from the thighs. Even if 
performed bj' an experienced .sui’geon, Schubert’s method on account 
of its mortality of 4 per cent should be regarded as a serious operation. 

As far as the final i-esults are concerned, Schubert’s method has 
been found superior. Here the epithelial lining of the tube carries 
a muscular layer, and thus closely imitates natural conditions. The 
tendency of these tubes to .shrink is less pronounced than in tubes 
prepared according to AA^agner-Kirsehner’s method. I do not intend 
to discuss the technical details of this operation and wish only to 
mention some technical drawbacks in connection with Schubert ’s pro- 
cedure: Should the intestine, pulled in the anu.s, slide back, in- 
continence may result. Fistulas developing between the rectum and 
the new-formed vagina have been described, as have also abscc.sses. 
The rupture of one .such absce.ss may cause a fatal pcj-itoiiiti.s. To de- 
scribe step by stej) the jirocedure in lining the artificial vaginal tube 
with membranes of the fetus would take me beyond the scope of this 
address. Therefore, I shall limit myself to a summary of my own 
experiences with this method and, incidentally, bring to your atten- 
tion one hitherto unknown function of the membranes. 


I had the opportunity to examine, nine months after opci-ation, one 
of the artificial vaginas constructed by me. The inspection disclosed 
a tube perfectly suited for sexual function. The vaginal secretion was 
found to contain ei)ithelial cells, leucocytes and Doderlein bacilli. The 
epithelial cells were decidedly similar to those found in the normal 
vagina. A bit of tissue was excised from the ijuierniosl ])arf ol the 
tube, which .shows (Fig. 3) a surface layer of stratified c|)ilbelinm 
without a horny layer, just, as in the normal vagina. By stai?iimr ne- 
cordijig to Best’s method, we found (Fig. 2) that the walls of the 
artificial vairina a!s(> contained glycogen. 

The striking appearance of stratified ej)ithe1iii!ii. i-eplaeing tlie ejn- 
fhelinm of the membranes nine months after ojteration, may be *•?.- 
plained in two difl'erent ways: Either the .stratified epitbelimn ereju 
in from the introitus into tin- vagina, or tdse IIjc ejdthelinm of fb'- 



BURGER: BIOLOGIC SIGNIFICANCE OP FETAL JIEMBRANES 


579 


transplant was actnallj' transformed. One may presume that the first 
explanation fits the case. I remember one of nw patients who was 
operated upon for atresia vaginae. During the operation a hemato- 
metra was found with infected, fetid contents. I left the newly formed 
vaginal tube without a lining, kept open only by tampons. The tube 
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became covered by epithelium in about three months’ time. It is im- 
probable that, in those cases where I made a lining from membranes, 
the epithelization took place in tbe same manner, because as early as 
the sixth day we found the membranes adhering perfectly and a 
smootb tube. The transformation of the epithelium of the membranes 
appears here to be the mo.st plausible explanation. This is possible 
because, as we know, the epithelium of the membranes covering the 
placenta usually consists of two layers, and also because of those 
familiar little grayish .spots in the vicinity of the umbilical cord, the 
so-called “amniotie caruncles.” These show, under phy.siologic con- 
ditions, the same histologic charaeteri.stics as the epidermis. It is 
Ijrobable that the amniotic epithelium possesses the faculty of being 
transformed into the stratified type. That .such a timnsformation may 
occur in artificially produced vaginas is, to a certain extent, proved 
by the presence of glycogen, as found by histologic examination. In 
the amniotic epithelium, glycogen is found under physiologic con- 
ditions. 

I am aAvare that there will be contradictions to my statement and 
doubts as to the transformation of the amniotic epithelium in thc.se 
cases. Nevertheless, I believe it most probable that the epithelium 
of the adhering membranes undergoes a transformation in those cases 
where the operation is performed with adequate precautions to insure 
.sterility, i.e., where the membranes used for lining the tubes are taken 
from a cesarean section ease before rupture of the membranes. My 
experiences compel me to stre.ss this point. It is quite obvious that the 
results of such an operation cannot be sati.sfactoiw if the membranes 
delivei'cd through the vagina are used, and still less satisfactory if 
they are taken some time after rupture and not used immediately after 
being delivei’cd. The neivly formed recess may be regarded as aseptic; 
an error can be committed only if the membranes used foi’ the lining 
are not sterile. Obviously, the tube will not remain sterile later on. 
but then the membranes are already adhering; the important thing Js 
to start the whole process of adhesion under sterile conditions. 

To elucidate the question of origin of the .stratified epithelium found 
in the artificial vagina, we performed some animal experiments; 

In the fir.st .s’crics of the.se. one eye of a rabbit was enuch‘ated or the 
con.iunctival fold excised. The caA’ity thus created (or the loss of 
tissue) was covered with membranes of rabbit fetus, secured by 
cesarean section. In some cases the membranes adhered to tbe wound, 
but these experiments were still not productive of decisive resnlf‘>. 
It is technically very difiienlf to work with the ex-trenicly thin mem- 
branes of the rabbit. In most eases the field of operation beeane- in- 
fected. Infection was not the only factor. Ihomrb very difiieuH t'* 
giiard against, which prevented adhesion of the membranes in flm'^c 
experiments. isatisra<'tory adhe.sion could not tal;e nlai’c under tlm 
host of eondilions. because tliese meinbrane.s include ordy a very sriud! 
amount of chorion. 


BURGER: BIOLOGIC SIGNIFICANCE OP FETAL SIEMBRANES 


581 


In another series of experiments pieces of dogs’ peritonea were 
removed and replaced by membranes taken from dogs. Two weeks 
after the operations there were so many adhesions that we had to 
count these experiments likewise as unsatisfactory. 

The results of the next series were better. A recess was made on 
the neck of dogs, and this was lined with dog membranes. A section 
(Fig. 3) shows the opening still present fourteen days after the opera- 
tion. The microscopic picture (Fig. 4) shows a layer of loose connec- 
tive tissue moderately infiltrated by leucocytes, separated to a certain 
extent from a deeper layer of rough connective tissue. The cells of 
the loose tissue are cuboid, embedded in a network of collagen fibers, 
and remind one of the connective tissue of the amnion. Some endo- 
thelial cells can be seen on the surface. 



Pigr. 3. Fig. 4. 

Fig-. 3 . — The recess lined with membranes fourteen days after operation. 

Pig. 4. — Loose connective tissue, moderately infiltrated by leucocytes, separated to 
a certain extent from a deeper layer of rough connective tissue, some endothelial 
cells on the surface. 

Further experiments were carried out on cats : An excised piece of 
peritoneum was replaced by cat membranes. The conditions found 
twenty-two days after the operation are shown in Fig. 5. The limits 
of the transplant are clearly seen, and within these limits are two 
small, bean-sized, cystlikc bodies. Much to our disappointment, the 
histologic examination revealed the absence of endothelium. The 
cystlike forms were found to be parts of the transplanted membranes, 
demonstrating how the latter to a certain extent adhered and lived on. 

"We also tried to transplant membranes to replace the dura mater 
in eats. In one of the cases the adherence was satisfactory; still this 
lone case was not sufficient for the solution of our problem. 
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After all these unfruitful experiments we concluded that the ques- 
tion could not be answered by animal experimentation. 

I approached two of my colleagues, Horvath and Rbtth, specialists 
in diseases of the eye, with the suggestion tliat they use membrane 
tran.splants from the fetus to i*eplaee lost conjunctiva in cases of 
symblepharon. In these cases Ave also used membranes obtained at 
cesarean sections, transplanting them as soon as possible after the sec- 
tions. The results up to the ])resent are veiy promising. I Avould like 
to refer to tAvo of our 6 eases. In a ten-year-old boy, blinded by 
chalk dust, a symblepharon Avith corneal scars developed on each 
eye. The loAver lid eoA’-ered by membrane Avas free on the tentli day 
after the operation. A similar case in a Avoman Avith contracted 
symblepharon did not permit the u.se of an artificial eye. This Avas 
successfully operated upon by the same method and the ])atient uoav 
Avears an artificial eye. 



Fip. ~t . — The liniits of the transplant on c.at'.s jJorHoneiim, .showing two small bean 

.sized cy.stllke bodle.s. 


"What could not be proved by animal experiments Avas, tlius, demon- 
strafed by opei-ations on tlie human eye. Tiie fact tliat in these opera- 
tions file nienibranes adliered perfectly, strongly supports, in my 
opinion, the theory that the epithelium of the tran.sjdanted memhrancs 
jiosse.sses the faculty of being transformed into .stratified epithelium. 
To a certain extent, this Avould .seiwc as a basis for the experimental 
production of tissues, so much discussed at present. 

Anothei- circinnstanee suiiporfs the A-ieiv that in cases of artificially 
formed vaginas the cquthelinm did not crceji in from the outside hut 
was in all jn-oliabiiity transformed: A histologic preparation froin a 
case operated upon by Si'liubert ’s tnelhod is in my possession. 'Ihis 
operation Avas ]»erformcd in another hospital a year ago. The pa- 
tient AA'as brought to the surgical dejtartmenf of Dr. Klimko Avitli 
symptoms of A'ery advanced peritonitis. Avhich jtroved fatal. Ai>- 
topsy slioAVCfl the peritonitis to have been due to rupture of pchu’ 
ab.scesses. The artificial vagina Avas talcen out and c.xaniinco. 
About ojic-third ('the outer third) was <'OA’cred by epithelium that hm 
crept in from tin* viih’a ('Fig. fi). The middle j)ortion of the vagim's 
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possessed no epitlielinm, and tlie innermost portion was lined by in- 
testinal epitlielinm, not transformed (Fig. 7). 

If tlie stratified, noneornified epithelium of the walls of the artificial 
vagina, constructed with the use of membranes, originated from the 
epithelium creeping in from the outside, then the same thing should 
have happened here. But nothing of the sort can be found in the 
intestinal transplant. 

That the biologic significance of the membranes lies not only in the 
possibility of their use in i^lastie surgeiy, but that the epithelium of 
the membranes maj^ also be transformed, is indicated by numerous 
circumstances. Further experimentation is neeessaiy to enable us 
to decide whether our cases maj' really serve as a clinical basis for 
Spemann's work on tissue induction. 



Fig. 6. Fig. 7. 

Fig. 6. — The outer third of the artificial vagina (Schubert) covered by epithelium, 
the mideye portion without epithelium, and the innermost portion untransformed 
intestinal ’ epithelium. 

Fig. 7. — Untransformed intestinal epithelium on the innermost portion of a 
Schubert artificial vagina. 


We have seen how many-sided is the biologic significance of the 
membranes of the fetus. But in the light of recent observations and 
new experiences, this significance is not that still generally believed. 
The membranes bj’ means of the amniotic fluid produced by them, 
protect the fetus during pregnancy and also shield the mother from 
ascending infections from the time the egg fills the entire uterine 
cavity. They likewise prevent premature separation of the placenta. 
The part played by them in the dilatation of the cervix during labor 
is not as important as Ave liaA’e believed, and taught np to the present. 
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Instead of this we are becoming acquainted with perhaps promising 
possibilities for the use of membranes in the most ideal field of sur- 
gical work, plastic surgery. 

The results of operations forming artificial vaginas and the success 
of certain eye operations seem to point in this direction. There is 
hope that the young tissues of the membranes, endowed as they are 
with great vitality, can be similarly’’ used in other cases, e.g., for the 
covering of burns. 


BEHAVIOR OP THE BASAL METABOLISM IN THE COURSE OP 
DE'\H1L0PING TOXEMIA OF PREGNANCY: CORRELATION 
WITH CHOLESTEROL, PLACENTAL INFARCTS AND 
RETINAL EXAMINATION^ 

A Study of 62 Consecutive Adolescent Colored Primigravidas 

E. D. Colvin, j\LD., and R. A. Bartholoalew, M.D., Atlanta, Ga. 
(From the Department of Ohstetrics, Emory University School of Medicine) 


I N THE Prenatal Clinic and Lying-in Ward of the Colored Division 
of Grady IMemorial Hospital, we have long been aware of the fact 
that an unusually high percentage of the cases of toxemia of pregnancy 
occurs among adolescent primigravidas not over 18 years of age. U]>* 
.shaw,^ Colvin," Acosta-Sisson and Baens'' and numerous other observor.s 
have likewise noted the high incidence of toxemia among primigravidas, 
nevertheless, as Titus'' has stated, no satisfactory reason has been ad- 
vanced to explain the jiredisposing factor of primiparity. 

Bearing this fact in mind, it seemed to us that the hidden factors in 
toxemia are more concerned wilh the age of the patient than with the 
question of parity and that if the primigravida is more prone to develop 
toxemia it is due to the fact that .she is usually young rather than the 
fact that she is carrying her fir.st child. Close observation, therefore, 
of a grou]) of adolescent pi-imigravidas should afford a better oppor- 
tunity to discover facts which would throw some light on the etiologic 
factors concerned in this disea.se of many theories. 

In our i)rcviou.s .studies'"" we found evidence to .stijJiiorf the theory 
that, toxemia of pregnancy is probably due to toxic products of antoly.sis 
of acute placental infarcts, which, in turn, arc the result of a sj)ccific 
ty})e of va.seular di.sea.se of the placental arteries brought about by tli*’ 
combined factor.s of hypercholcstercinia of jircgnancy and the trauma 


of fetal movements on the exposed placental vessels. 

.Since it has lone been recognized tliat hypothyroidism 
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hypothyroidism and an exaggerated hypercholesteremia, tlie latter find- 
ing might explain tlie higher frequency of toxemia of pregnancy in this 
age-gronp, through a greater liability to cholesterol-induced vascular 
change in the placental arteries. Other investigators^'^^ have already 
noted a greater incidence of toxemia of pregnancy in patients showing 
hypothyroidism early in pregnancy, but have offered no explanation of 
the mechanism by which it is produced. 

Adolescent primigravidas, registering from time to time in the pre- 
natal clinic during tlie first trimester of pregnancy, were referred to a 
special clinic personally supervised by one of us (E. D. C.). In addi- 
tion to the routine prenatal observations, an initial retinal examination, 
basal metabolism determination and whole blood cholesterol estimation 
were made. At intervals of two to three weeks these additional examina- 
tions were repeated, and more frequentlj’^ if any evidence of toxemia 
appeared. 

In this manner- it was possible to study the behavior of the basal 
metabolism, changes in the blood cholesterol and changes in the retinae 
before, during, and following the development of toxemia, and correlate 
each with the others and with the clinical evidence of toxemia. 

At the time of delivery a specimen of cord blood was saved for 
cholesterol estimation, and the placenta was prepared and fixed in 10 
per cent formalin solution. After fixation for several weeks or more, 
the placentas were studied as “unknowns” by one of us (R. A. B.)® to 
further verify the fact that the placentas from cases of toxemia show 
infarcts of the more acute type, whereas placentas from normal cases 
do not show these lesions. 

We are indebted to the Department of Ophthalmology and particu- 
larly to Dr. A. V. Hallum for practical instruction given the authors 
over a period of tAVO years preceding this study, during Avhich time we 
were acquainted Avith the ophthalmoscopic diagnosis of the simpler fun- 
damental retinal changes such as edema, changes in the arteriovenous 
caliber ratio, recognition of angiospasms, arteriovenous compression, in- 
crease in arterial light reflex, periarteritis, retinal detachment, and the 
presence of hemorrhages and exudates. In patients in AAiiom toxemia of 
pregnancy deAmloped, Ave availed oursehms freely of consultation regard- 
ing the interpretation of questionable lesions and have come to appreci- 
ate the immense practical Amlue and importance of retinal examination 
in tlie diagnosis and prognosis of toxemia of pregnancy. 

Patients Avho developed clinical evidences of toxemia, Avere admitted 
to the hospital for observation. Labor Avas induced if there aaus no 
response to the usual treatment. In spite of these ' measures tliree pa- 
tients developed eclampsia before labor Avas induced. Six AA^eeks after 
delwery, a final examination AAms made, at AAdiich time blood pressure, 
urine, ophthalmoscopic, Avhole blood cholesterol and basal metabolism 
examinations AA^ere made for comparison Avith the antepartum findings. 

Before discussing the results of the aboAm-mentioned examinations, 
it should be emphasized at once that the incidence of toxemia of preg- 
nancy in this series of 62 adolescent colored primigraAudas Avas unbelicA^- 
ablj’- high. TAventy-four patients, or 38.7 per cent, became toxic, 9, or 
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14.5 per cent, showing mild to moderate toxemia, 11, or 17.S ])er cciil, 
showing iire-eclampsia, 3, or 4.9 per cent, developing eclampsia, and 1, 
or 1.5 per cent, developing ahruptio placentae. 

For the purpose of comparison, 100 consecutive primigravidas from 
25 to 30 years of age, from the authors’ jirivate cases, were studied, 
inasmuch as it was found that almost all colored patients in this age 
jieriod had already become parous. Twenty-one (21 ])er cent) were 
found to have developed toxemia, 12 (12 per cent) showing mild to 
moderate toxemia, and 9 (9 per cent) showing ])re-eclamp.sia. There 
Averc no eases of eclampsia or ahruptio placentae. It aaIII thus be seen 
that toxemia occurred nearly twice as often in adolescent ])rimigravida.s 
as in mature primigi-avidas (Table I). 

The results of this study are presented under the subjects of ba.sal 
metabolism, blood cholesterol, placental infarcts, and retinal changes, 
folloAving Avhich a correlation of the.se findings is undertaken, and an 
effort made to determine Avhercin thc.se facts suppoi't or disprove the 
theory of the placental origin of toxemia of pregnancy. 
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BASAE METABOrJSM 

Talbot and otlior.s-' state tlnit in tlic female, tlie bastil inetabolisin increases from 
the age of ]0 to tlic onset of menstruation. It tlicn falls until, between tlie tiftcentli 
and sixteenth year.s, it is 5 per cent below the average trend. Tliey further state 
that available data indicate that climate and geograjihic location inlluence metabolism 
more tlian race, as .showai in Table II. 

AVe believe, as Litzenbergi" has already stated, that "deviations from the normal 
rate must be due to thyroid influence,’’ since the vast majority of ])atients with 
hypometabolism resjjonds to thyroid ther.apy. AVhih! the literature on the subject 
of basal mct.'ibolism in pregntincy has become quite voluminous, very little has 
been published betiring on the subject matter herein i)resentcd. 
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Blossii lias noticed an increased tendency to toxemia among women who have 
low metabolic rates early in gestation. He also noted that the placentas from 
women with hyperthyroidism late in pregnancy, showed much Alegenerative change 
with hemorrhage and infarction. Tajdoris has likewise noted a tendency to eclamp- 
sia among women Avitli Ioav metabolism early in pregnancy. 

Hugheses in studying 1250 basal metabolic determinations in pregnancy, noted a 
decrease in rate during the second, third, and fourth months, folloAved by a grad- 
ual increase, reaching a maximum in the third trimester. Plass,!-* Baeris and others 
also noted the maximum elevation occurred toward the end of gestation, folloAved 
by an appreciable drop in the puerperium. The tendency to a rise in the basal 
metabolism late in pregnancy has not, heretofore, been suspected of being a part 
of the clinical picture of toxemia. 

Table III. Age Distribution of 62 Adolescent Primigraatdas 


13 years 

14 years 

15 years 

16 years 

17 years 
IS years 


3 cases 
2 cases 
6 cases 

15 cases 
20 cases 

16 cases 


The patients in this series, were instructed to eat a light evening meal and take 
neither food nor liquid from midnight on until the test was made, between 7 :30 
and 9:30 a.m., preceded by a short rest period. A light portable bedside apparatus 
Avas used. 

The ages ranged from 13 to 18 years, inclusive, and Avere distributed as shoAvn 
in Table III. 



Fig. 1. — BehaA’ior of basal metabolism throughout pregnancy in 38 normal and 24 

toxic adolescent primigi’aA’idas. 


As preA’iously mentioned, 24, or 38.7 per cent, of tlie patients presented clinical 
evidence of toxemia of pregnancy. In Fig. 1 the average of the basal metabolic 
determinations of all toxic and nontoxie cases have been plotted for each calendar 
month of pregnancy. Unfortunately, for the purpose of comparison Ave failed to 
folloAV the nontoxic patients during the puerperium. HoAvever, several observers 
have previously noted an appreciable drop in the basal metabolic rate in the puer- 
perium. 

Analysis of the results showed that the initial basal metabolic rates of the 38 
normal cases (solid line and dots) presented variations ranging from plus 2 per cent 
to plus 18 per cent. The average reading throughout pregnancy, Avas betAveen plus 
5 and plus 16 per cent, except in the sixth month AA-hen it shoAved a substantial 
drop. With this exception, the curA-e closely parallels the results obtained by 
previous investigators. 
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lu the group of 24 toxic cases the initial basal metabolic readings in the third 
month varied between plus 9 and minus 22, the majority of the readings being 
between minus 5 and minus 12 per cent. It will be noted that the average basal 
metabolic rate was less than zero during the third and fourth months, but tlio 
individual rates fluctuated over a much wider range than did the normal after the 
fifth month. 

However, without exception-, at the onset of clinical symptoms and siffiw of 
toxemia of pregnancy, the hasal metaholic rate sharply increased to levels far above 
those previously noted in the earlier months of gestation. The increase in rate 
varied in individual cases between plus 20 and plus 55 per cent. In some ca.ces 
an unexplained rise occurred even before well-marked evidences of toxemia were 
present, making it possible to predict the probable development of toxemia at an 
early date. Cases wliich showed a trend in rate from minus 10 in the third month 
to plus 10 in the seventh month and then sud.denly increased to levels of plus oo 
to plus 55 per cent, were always associated with severe toxemia, pre-eclampsia, 
eclampsia, or abruptio placentae. The less jironounced rises to lo%’els of plus 25 to 
30 per cent in the eighth or ninth months were usually associated with a less severe 
degree of toxemia. 

It is our impression that the sudden elevation in basal metabolism, accompanying 
the onset and continuing throughout the course of toxemia of pregnancy, is the 
result of sudden increase in thyroid activity, brought about by excessive stimulation 
of the gland by the poisonous autolytic products of acutely infarcted placental 
tissue. 

To determine whether the initial basal metabolic rate at the third month is of any 
prognostic significance as to the possible development of toxemia later in preg- 
nancy, the cases were divided into four groups; (1) readings of less than minus 
30; (2) readings from minus 30 to zero; (3) readings from zero to plus 30; and 
(4) readings of plus 30 or above. Table IV shows the number of cn,scs and tlie 
incidence of toxemia in each group. 


TABfiE IV. IxaDENCE OF To.XE.MIA IN' 62 AdOLE.SCENT PniMIOKAnDAS ACCOnDf.VO TO 
I.S'ITIAE IlASAIi JtiKTABOIJC RATE DETERMINATION.^ AT THIRD MONTH OF PRECNANCY 


BA.SAL 

METABOI.lS^t 

NUMBER 

OF CASE.S 

NORMAI, 

TOXE.MIA 

TER CENT 

-22 to -10 

4 

2 

2 


-10 to 0 

20 

31 

35 


0 to -no 

20 

33 

7 


-rio to -{•24 

32 

32 

0 



In the group sliowing initial b:isal mcttibolic readings of plus 30 or more, 
there were no cases of toxemia; from zero to plus 10, 35 per cent developc-d 
toxemia; from minus 30 to zero, 57.7 per cent developed toxemia; and below 
minus 10, 50 per cent developed to.xemia. Tlie number of cases in the last grouii 
is too small to permit accurate concliision.s, but with the evident trend to more 
frmiuent toxemia, the lower the metabolic rate, it might well be that a larger number 
of eases would show a still higher frequency of toxemia in this group. 

It af)[<ears, therefore, tliat the basal metabolic rate as determimid in the fir.'^t 
trimester of pregnancy, bears a direct relation to the incidence of toxemia in tlm 
last tritnester of pregnancy. It also appears that the liability to toxemia is great 
even though the bas.al r;ite is within the litnits commonly accepted as normal — mirin'- 
10 to plus 30, but tb.'st there is little or no liability to toxemia if the initial rat'’ 
is found to la- more than plus 10. From a therapeutic standpoint, these finding? 
give jirornise of great possibilities in the prex'cntion of to.xemia, if appropriate treat- 
ment is instituted mtrly in pregnancy. 

At the present time we are making a study of the effect of adequate doses of 
thvrrdd extract in lb('-e ^ase^ sliowing initial ba^rd metabolic readings below refo. 
to dctcrmine to v.hnt degree toxemirs of pregnancy can be jirevented. 
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CHOLESTEROL 

As previously mentioned, IIurxthal,ic Luden,i" Epstein and Lande,i8 aad Mason, 
Hunt and HurxtliaHo have shown, by clinical or animal experiments, that in hypo- 
metabolic states, the blood cholesterol is increased, whereas in hypermetabolism, 
it is decreased, and that this inverse relationship holds true whether brought about 
by patholog}’ of the thyroid gland or by administration of desiccated thyroid. 

Turner, Present and Bidwell^o demonstrated an increase of 19 per cent in blood 
cholesterol in rabbits, following total thyroidectomy, but the increase was much 
more marked (137 per cent) in rabbits with experimental hypercholesteremia pre- 
viously induced by cholesterol feeding. Hunt, Patterson and Nicodemussi found 
the average blood cholesterol elevated in each lunar month of pregnancy, but with 
variations in indi^•idual patients, some showing an unexplained drop in the ninth and 
tenth lunar months. The administration of thyroid extract caused a drop in the 
blood cholesterol, which rose to its former level when thyroid extract was discon- 
tinued. Dieckmann 22 found no significant difference between the average plasma 
cholesterol values of a series of pre-eelamptic cases and a series of normal preg- 
nancies, but concluded the values were much higher in the former. 

The results of the basal metabolic studies in our series of cases indicated that 
hypothyroidism definitely predisposed to the development of toxemia in pregnancy. 
Since hypothyroidism is associated with hypercholesteremia, and hypercholesteremia 
is the necessary antecedent to cholesterol vascular change in the placental arteries, 
bj' which rupture, thrombosis or embolism are produced with resulting placental 
infarction and toxemia, it was necessary to study the blood cholesterol and correlate 
it nith the basal metabolic findings. 

The blood collected for cholesterol determinations was obtained between S and 
9 A.M. at intervals of two to three weeks with the same preliminary preparation 
as was mentioned regarding the basal metabolism determinations. The modified 
Elohr technique was employed for estimation of the whole blood cholesterol. The 
cases were divided into groups according to whether the basal metabolism was (1) 
below minus 10; (2) minus 10 to zero; (3) zero to plus 10; and (4) plus 10 or 
above. 

The first group was made up of four patients in whom the basal metabolic rate 
ranged from minus 22 to minus 10. The incidence of toxemia in this group was 
50 per cent (Eig. 2). 

It will be seen that the normal cases shoived an average initial basal metabolic 
rate of minus 11 which gradually increased to zero in the eighth month, decreasing 
to minus 2 in the ninth month. The toxic cases showed an average initial basal 
metabolic rate of minus 12 which gradually increased to minus 4 in the eighth 
month but with the onset of toxemia in the ninth month, rose sharply to plus 16. 

It will also be seen that the average initial cholesterol value was considerably 
higher in the toxic (236 mg.) than the nontoxic eases (175 mg.) and, except in the 
sixth month, remained so throughout. Unlike the other groups to be described, 
however, it did not drop noticeably in the ninth month in association with the rise 
in the basal metabolic rate and the occurrence of toxemia, neither did it rise post 
partum with the fall in basal metabolic rate. As mentioned before, the number 
of cases in this group is too few to draw worth-while conclusions. 

The second group is composed of 26 cases in which the initial basal metabolic 
rate at the third month, ranged from minus 10 to zero. The incidence of toxemia 
in this group was 57.7 per cent (Fig. 3). 

It will be seen that the normal cases showed an average initial basal metabolic 
rate of minus 3, which, except in the fifth month, remained minus through the 
seventh and gradually increased in the eighth and ninth months to plus 12. The 
toxic cases showed a lower average initial basal metabolic rate of minus 6, which 
remained minus through the fifth month, then rose steadily each month, reaching 
a maximum of plus 28 in the ninth month. The increase in the ninth month 
ranged from plus 22 to plus 55 per cent. 

It will also be seen that the average cholesterol value in the nontoxic cases 
.showed moderate fluctuations (171 to 207 mg.), but no definite trend or drop during 
the eighth and ninth months when the basal metabolic rate was showing a moderate 
increase. The initial average cholesterol value of the toxic cases (219 mg.) was 
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Fifr. 2. — Boliavior of basal metabolism and whole blood cholesterol tbroufjbmit 
prcpnancy in 4 i)rimisravidas \vI)osc initial basal metabolic rate at the third month 
was -10 or lower, two of whom became toxic. 
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considerably higher than that of the nontoxic cases (191 mg.), and showed a 
definite downward trend to 178 mg. from the sixth month on, during the rise in 
the basal metabolic rate in association with toxemia. It Avas necessary to interrupt 
pregnancy in many of these cases before term. 

It Aviil further be seen tliat AA’itli the drop in the average basal metabolic rate 
of the toxic cases during the puerperium to minus 12, the averiige cholesterol 
A'alue rose to 228 mg., even higher than the initial reading. 

The reciprocal behavior of the basal metabolic rate and the cholesterol value in 
the toxic cases, is therefore similar to that Avhich is seen in hyper- and hypothyroid 
states. 

Tlie third group is composed of 20 cases in which the initial basal metabolic rate 
at the third month ranged from zero to plus 10. The incidence of toxemia in this 
group Avas 35 per cent (Fig. 4). 

It Avill be seen that the normal cases shoAved an average initial basal metabolic 
rate in the third month of plus 6, AA'liich decreased slightly to plus 4 in the seventh 
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Fig. 4. — Behavior of basal metabolism and AAdiole blood cholesterol throughout 
pregnancy in 20 primigravidas Avhose initial basal metabolic rate at the third month 
AA^as from 0 to -flO, 7 of AAdioin became toxic. 

month, rising to plus 8 in tlie ninth month. The toxic cases shoAved an average 
initial basal metabolic rate at the third month of plus 4, gi-adually rising to plus 
16 in the sixth month, dropping to plus 8 in the seventh month, then rising sharply 
to plus 24 in the eighth and plus 31 in the ninth month in association Avith toxemia. 

It Avill also be seen that the average initial cholesterol value of the nontoxic 
cases at the third month, of 209 mg. rose to 243 mg. in the fourth month, then 
gradually dropped to 181 mg. in the scA-enth month, rising to 193 mg. in the 
eighth and 218 mg. in the ninth month. The initial cholesterol value of the toxic 
cases at the third month, of 211 mg. gradually rose in a fluctuating manner to 
223 mg. in the seventh month, then dropped sharply to 194 mg. in the eighth and 
176 mg. in the ninth month, during the time the basal metabolism Avas rising 
sharply in association Avith toxemia. 

It will further be seen that Avith the drop in the average basal metabolic rate 
of the toxic eases during the puerperipm to minus 4, the average cholesterol Amlue 
rose 199 mg, ' - _ 
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Tlie general trend of the basal metabolism and cholesterol curves in Group 3 
(zero to plus 10) is similar to that in Group 2 (minus 10 to zero) and further 
bears out the similarity in the reciprocal behavior of the basal metabolism and 
cholesterol to that seen in hyper- and hj'pothyroid, states. 

The fourth group is composed of 12 cases, in which the initial basal metabolic 
rate at the third month was plus 10 or more. None of these patients developed 
toxemia (Fig. 5). 

The initial average basal metabolic rate in the third month, of idus IS, de- 
creased to plus 11 in the sixth and seventh months, rising to plus 22 in the 
eighth and dropping to plus la in the ninth month. 

TIic initial average cholesterol in the third month was 175 mg. and sliowed no 
definite trend although there were monthly fluctuations. 
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While tlie blood cholesterol values show no significant differences in the groups 
below plus 10 metabolism, there is a significant drop in the blood cholesterol in 
the group showing basal metabolic readings above plus 10, in which group toxemia 
did not occur. Tliis apparently shows that in the presence of hj'percholesteremia, 
the degree of hypercholesteremia is not so important as the factor of trauma of 
fetal movements on the unprotected arteries on the surface of the placenta, since 
it has been shown" that cholesterol vascular change occurs, not only more rapidly 
but with less hypercholesteremia if the vessels are subjected to trauma. 

The blood cholesterol values in our series are not as high as those presented 
by Hunt, Patterson and Nicodemussi who found an average of 175 mg. at the end 
of the second month, followed by a gradual increase to 247 mg. at term. Like^vise 
thej' differ from the statistics of Dieckmannss who found in normal pregnancy, 
an average increase in blood plasma cholesterol of 23 per cent at term. In non- 
convulsive toxemia he found values which ranged from 234 to 382 mg. and con- 
cluded that there was no significant difference in the level of the blood cholesterol 
in toxemic and normal pregnant women, but that the values are much higher 
than in nonpregnant women. 

Petal cord blood was collected at the time of delivery in 58 cases, 35 of which 
were from normal and 23 from toxic cases. In the normal cases, the cord blood 
cholesterol ranged from 161 to 189 mg., while in the toxic cases, with only a few 
exceptions the cholesterol values were lower, ranging from 96 to 133 mg. It would 
seem reasonable that an increased basal metabolic rate in the mother, in the presence 
of toxemia, would lower the fetal as well as the maternal blood cholesterol. 

It is our belief that the rise in the basal metabolic rate accompanying the 
development of toxemia is due to excessive stimulation of the thyroid gland from 
the poisonous autolytic products of acute placental infarcts which result from 
cholesterol vascular disease in the placental arteries. The increase in basal 
metabolic rate is in turn accompanied by a drop in the blood cholesterol. This 
may explain why Slemons and Curtis^^ did not find hypercholesteremia constantly 
present in eclampsia. 


PLACENTAL INFARCTS 

The placentas were prepared by removing the membrane, cord and adherent blood, 
and fixed in 10 per cent solution of formaldehyde for three or more weeks. They 
were examined by cutting strips 0.5 to 1 cm. in thickness. In order to further 
test the association of the more acute types of placental infarcts with toxemia of 
pregnancy, the placentas were studied by one of us (E.A.B.) as “unknowns.” 
It was possible to make a correct diagnosis of the occurrence of toxemia during 
pregnancy, in 88 per cent of the cases. Except in one case, the errors in diagnosis 
were due to overlooking very early areas of infarction, rather than diagnosing areas 
of acute infarction in normal placentas. 

In a recent study® in which 100 placentas from both normal and toxic cases were 
examined as ‘'unknowns,” it was found possible to classify the infarcts according 
to the degree of toxemia, and prove the association of a definite placental pathology 
with toxemia of pregnancy. 

Patterson, Hunt and Nicodemus^i performed complete thyroidectomy on rabbits 
at the end of the first trimester of pregnancy. Near the end of pregnancy the 
rabbits developed convulsions and died. Necropsy disclosed toxic nephritis, earlj' 
toxic hepatitis and pulmonary congestion. The placentas were thicker and darker 
than normal. On section, beneath the darker surface areas, there were circum- 
scribed black areas, grossly and microscopically characteristic of acute infarcts. 
The arteries were found to have thickened walls and small lumina and in many 
vessels the intima was swollen to such a degree by the presence of large fat cells 
that the lumen was completely occluded. 

In the above experiment we do not believe that trauma played a part in in- 
itiating cholesterol vascular change in the placental arteries on account of differ- 
ences in anatomic form and relations in the rabbit’s uterus, fetus, and placenta, 
but of equal, if not more, influence is the fact that the rabbit is an animal peculiarlj' 
unable to handle or metabolize cholesterol. Hence, an unusual degree of deposit 
occurs in the arteries, leading to occlusion and infarction. 
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In j)revious experiments'' we fleinonstraled tliat repeated injections of autolysate 
of placental tissue into guinea ])igs produced convulsions and pathologic evidences 
of toxemia. Injections of autolysates of other tissues caused clinical and pathologic 
evidences of toxic eilects from protein split products, but none of the animals 
developed convulsions. 

The question arises, what is tlierc in the autolysate of placental tissue which 
causes convulsions to occur in the rabbits or guinea pigs, and why do convulsions 
fail to occur when the animals arc injected with autolysate of other tissue? 

We believe the answer to this question is found in the fact that placental ti.ssue 
differs from all other tissues in its high content of arginine. This amino acid is 
apparently a necessary component of any ti.ssue which is undergoing rapid growth 
or has to do with growth. Considering the rapid growth and function of the 
placenta, one might expect to find that arginine rej)resentcd a larger percentage 
of the nitrogen than in other tissues. 

Harding and Fort-’s in analyzing placental tissue for its nitrogen components, 
found that arginine made up 2d .08 per cent of the total nitrogen, a strikingly 
high value which is about twice that of any other tissue. Graff and Graff 20 study- 
ing 10 mature placentas found an average arginine nitrogen value of 11.9 per cent. 
They quote the work of Ehrenberg and Lievenov, who obtained a value of 21.3 
per cent. They state that Wehefritz, who found values of 22.8 per cent in a five 
months’ placenta and 1.3.9 per cent in a nine months’ placenta, agreed with Ehren- 
berg in stating that the arginine content decreases with the age of the placenta. 

We believe that the high content of arginine in jdacental tissue explains the 
peculiar eclamptogenic power of this tissue through the probable liberation of 
guanidine from arginine by a series of oxidation reduction reactions during autol- 
ysis as described by Parkci'® working with one of us (K. A. B.). 

A consideration of the physiologic and pathologic effects of injection of guani- 
dine, cannot fail to impress one with the fact that the symptoms and findings strik- 
ingly resemble those found in pro-eclampsia, eclampsia, and abruptio placentae. 
Titus and otherssr in a summary of the outstanding effects of guanidine intoxica- 
tion list them as follows: disturbance in carbohydrate metabolism; fluctuation in 
blood sugar (hypoglycemia) ; increase in blood uric acid, amino acids, and lactic 
acid; increase in blood pressure; edema; renal damage and convulsions. To these 
may be added peripheral vasoconstriction, demonstrated by IMajorzs and others. 

Several investigators have described the presence of an increased amount of 
guanidine in the blood of pre-eclamptic and eclamptic women. Minot and Cutlcrso 
found guanidine concentrations of O.oO and 0.S5 mg. in pre-eclampsia and eclampsia 
as compared to 0.25 to 0.40 mg. per 100 c.c. of blood in normal pregnancy. 

Andes and others^o found the blood guanidine value in mild toxemia the same as 
in normal pregnancy, but in severe toxemia there was an additional rise which per- 
sisted as long as the toxemia, existed. These authors, studying the whole blood 
guanidine values of 17 normal pregnant women, found an average value of 0.23 
mg. In studying the whole blood guanidine values of eight women during the 
puerperium, they found the average value elevated in every case to almost twice 
that observed before delivery. This post-pa.rtum hyperguani.dinemia begins soon 
after delivery, increasing to a maximum between the third and seventh days, then 
decreasing gradually to a normal level by the end of the third week. 

In our opinion, the probable source of post-partum hj’perguanidinemia is autolysis 
of remnants of villi and the involution of the uterus which progresses so rapidly 
early in the puerperium. 

Although Malmejac3i arrived at conclusions similar to those of Andes,30 de 
Wesselow,32 and Standei-as have expressed dissenting opinions concerning the pres- 
ence of hyperguanldinemia in women with toxemia of pregnancy. 

We are not qualified to pass judgment upon the explanations offered for variations 
in results obtained by different observers, but some of the differences may possibly 
arise from the fact that the concentration of guanidine in the blood of a toxic 
patient may vary from time to time according to the amount probably liberated 
in the blood stream. Experiments have shown that a given amount injected slowly 
may not be demonstrable in the blood, or produce recognizable effects, but the 
same amount injected rapidly, produces definite effects and shows increased CPA' 
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ceutration in the blood. If autolvsis of acutely infarcted placental tissue is the 
source of guanidine, as we believe, it is possible that variations in the rate of 
autolysis may account for lack of uniform results by dilTerent observers. 

In recent years the discovery that retinal vascular spasm is a frequent finding 
in association with toxemia of pregiiancy, has led to widespread acceptance of the 
theory that toxemia of pregnancy is a disease of the smaller terminal arterioles 
and that pathology in the liver and kidnej'' and other organs is secondary to 
vascular disease. Volhard^-^ advanced this theory in 191S. Since then other in- 
vestigators have expressed themselves in favor of this concept. Irving,3-’'. Eastmansc- 
and others conclude that arteriolar spasm is the common factor in toxemia of 
pregnancy and a clear understanding of the nature of this disease awaits a satis- 
factory explanation of the cause of arteriolar spasm. 

Eecent studies have shon-n that the elevation of blood pressure following injec- 
tion of guanidine, is due to peripheral vasoconstriction of the smaller arterioles. 
Barksdalesr injecting sublethal doses of dimethyl-guanidine sulphate into the 
peritoneal cavity of the frog and rabbit, noted arteriolar constriction in the frog’s 
foot and the rabbit’s ear within four minutes, followed by a retinm to normal 
arterial caliber within twenty minutes. 

Majorzs sought to determine the mechanism of vasoconstriction following guani- 
dine injection. He ruled out tlie heart boat as a factor in the associated h 3 'per- 
tension, bj' cutting the vagi, without influence on the blood pressure. As added 
proof, he registered the contractions of the ventricles and auricles, and noted the 
carotid blood pressure. Tlie viscosity of the blood was studied, with negative 
results. Finallj’, to determine the influence of the central nervous sj'stem, the 
medulla of a. dog was removed, followed bv injection of guanidine. The blood 
pressure rose, just as in the nondecerebrated dog. From these studies he con- 
cluded that guanidine caused vasoconstriction and h.vpertension through direct 
action upon the musculature or tlie nerve endings in the arteriolar wall. 

This work lends support to our belief that the elevation of blood pressure in 
toxemia of pregnanejq is due to peripheral vasoconstriction of the smaller arterioles, 
as a result of the action of guanidine directlj’ upon the musculature or nerve end- 
ings in the vessel wall. 


STUDY OF THE RETINAE 

Mjdiusss Wagenerso Hallum-io and Mussey-ii have demonstrated that toxemia of 
pregnancy is associated with spasms and tonic constrictions of the retinal arteries; 
that the constrictions disappeared if the blood pressure dropped, but became fixed 
and generalized if it remained elevated and the toxemia persisted; that prolonged 
severe constriction was followed by localized edema or hemorrhage in the adjacent 
retina and that if the spastic lesions disappeared with the termination of pregnancy, 
the blood pressure dropped to normal but where organic vascular lesions remained, 
the blood pressure was persistentlj' elevated. Corwin and Herrick,42 Peckham,'i3 
and other observers, in follow-up studios of women whose pregnancies were com- 
plicated bj' toxemia of pregnancy, have emphasized the causative relationship be- 
tween toxemia of pregnanej' and chronic vascular and renal disease. 

In 24 cases in our series, ophthalmoscopic examinations of the retinae were made 
at the onset and during the course of toxemia. Fifteen of these cases were further 
studied six weeks after delivery. There were three cases of eclampsia and one of 
abruptio placentae, and in every case, localized and elongated retinal arterial 
spasms along with generalized constriction of one or more of the major arterial 
branches, were seen. On retinal examination of these cases six weeks after confine- 
ment, one, an eclamptic, presented a normal retina; the remaining three showed 
evidence of variations in the caliber of the arteries and increased light reflex over 
the involved portion of the vessels. No hemorrhages or exudates were found during 
or following pregnancj'. The majoritj- of the spasms and retinal changes occurred 
within a radius of 2 to .S disc diameters from the disc. 

There were 11 cases of pre-eclampsia and in eveiy case changes in the arterial 
caliber were seen. These changes varied from occasional localized arteriolar spasms, 
changeable in location or size from time to time, to extensive constriction of one 
or more arteries. IVith persisting and increasing toxemia, the sharply localized 
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spasms cliaiiged to spindle-sliaxjcd spasms, wliich, in turn, elongated until the 
greater part of the length of tlic artery was involved. In a few of the more 
prolonged, advanced, cases of toxemia, it was observed that tlie entire arterial 
tree became so involved by generalized constriction tliat it presented a picture of 
chronic vjiscular disease rather than that of true toxemia of pregnancy. If the 
observer, therefore, views the retinal vascular pattern for the first time, after 
long-standing toxemia has brought about generalized constriction, he may interpret 
the picture as one of chronic vascular disease. The greater severity of the toxic 
symptoms, however, will aid in the diagnosis of advanced toxemia. No hemorrhages 
or e.\udatcs were seen in these cases. 

Seven of the 11 pre-eclamptic patients reported for examination six weeks after 
delivery. Four patients presented normal retinae, but in the remaining the 
arteries were definitely damaged as was evidenced by persistent variatioiLS in 
arterial caliber, increased light reflex over the constidcted portions of the vessels 
and disturbance in the arteriovenous ratio. 

Of the 9 cases showing mild to moderate toxemia, G presented localized arteriolar 
spasms. The remaining 3 showed no demonstrable change, except that suggestive 
elongated constrictions appeared in one or more branches in 2 of these cases, but 
promptly receded iuid disappeared when labor was induced. 

Four of the 9 mild to moderately toxic patients returned six weeks after delivery, 
and the retinae were found to be normal in all cases. 

In reviewing the charts of the toxic cases, we were impressed with the fact that 
the degree of involvement of the retinal arteries closely paralleled the clinical aspects 
of the toxemia and the behavior of the blood pressure. As the toxemia increased, 
the sharply localized spasms increased in number, then became spindle-shaped and 
lengthened until finally the appearance was that of generalized comstriction, the 
arteriovenous ratio changing from a normal of 2 to 3, to a ratio of 1 to 3 or 4. The 
elongated constrictions generally showed a marked pallor of the vessel wall. As 
the spasms increased in number and the vessels began to show generalized constric- 
tion, there was a progressive rise in blood pressure. 

It has been our observation that once the local or spindle-shaped constrictions 
progi’ess to a state of generalized constriction, the blood pressure is slow to de- 
crease during the puerperium. Herein lies the danger of prolonged or expectant 
treatment of the more severe toxemias, inasmuch as it may lay the basis for chronic 
vascular disease. 

It will be noted that in all cases of severe toxemia, changes in the caliber of the 
retinal arteries were consistently found. This is exactly what one would expect to 
find, since hyperguanidinemia is knorvn to be present in cases of severe toxemia, 
and the action of guanidine is thought to be on the nerve endings or directly on 
the muscle of the arteriolar wall. If ophthalmoscopic examination was made a 
part of the obstetrician’s examination in every case of toxemia, the uniformity 
and consistency of the finding would be amply demonstrated. tVhile dilatation of 
the pupil is necessary for a thorough study' of the retina, much can be learned by 
simple examination without drops, if the room is darkened. In this way', changes 
in certain arteries may be followed more closely. 

SUMMARY 

To summarize, tlierefore, the foregoing investigations in this series of 
adolescent primigravidas indicate that toxemia of pregnancy is not 
only much more frequent in hy'pothyroid gravidas and in adolescence, 
but is much more severe, and that emphasis should be placed upon youth 
rather than nulliparity as a predisposing factor in toxemia of pregnancy. 
They further shotv that the accepted relation of high blood cholesterol 
values to low basal metabolic rates and vice versa, also applies during 
the state of pregnancy and that when toxemia develops, the thyroid is 
apparently stimulated to greater activity, and responds in a manner 
apparently similar to its behaxdor under the influence of other intoxica- 
tions, by a sharp rise in the basal metabolic rate. 
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They further demonstrate that the more severe forms of toxemia of 
pregnancj'’ are associated with the more acute types of placental infarcts 
and that as toxemia develops and increases, spasms appear in the retinal 
arteries and grow more numerous and severe until a state of generalized 
retinal arterial constriction is produced. The degTee of involvement of 
the retinal arterioles parallels the rise in blood pressure and is probably 
a. measure of the involvement of the arterioles throughout the body. 

DISCUSSION 

IMany theories have been proposed to explain toxemia of pregnancy, 
but until it is recognized that placental infarction is the probable basic 
factor, we do not believe tliat any of these concepts will fit into the pic- 
ture. A theory is more likely to prove to be correct if it is built up, 
step b}’- step, by correlation of the outstanding clinical and pathologic 
manifestations of the disease. 

The theoiy proposed b}^ one of us (B. A. B.) to explain toxemia of 
pregnancy, had its inception in the clinical observation of the frequent 
association of the so-called “red infarct” on the surface of the placenta 
in eases of abruptio placentae. Routine examination of placentas ex- 
tending over a period of ten years during wliicli several thousand were 
examined, demonstrated the fact that infarcts of the more acute type 
were consistently found in cases of pre-eclampsia, eclampsia, and 
abruptio placentae. It became possible to classify infarcts® and correlate 
them with the severity of the toxemia, so tliat one might predict tlie type 
of infarct which would be found in the placenta; or by examination of 
an “unlmown” placenta, one might state whether the patient was 
normal or toxic. 

Microscopic examination of acute infarcts showed necrotic villi with 
open intervillous circulation, through which the same maternal blood 
coursed as between the healthy villi just across the border of the infarc- 
tion. This findmg alone disproved the frequently quoted statement that 
the infarct was the result of the toxemia and not the cause. Manifestly 
a hypothetical toxin in the maternal interviUous blood, of sufficient 
toxicity to cause necrosis, could not have a selective action on a certain 
group of villi, and be harmless to the villi surrounding the infarct. The 
presence of thrombi in the villous vessels in the infarcted area indicated 
that necrosis resulted from interruption of the fetal vessels rather than 
in the maternal sinuses. 

The question then arose, as to the cause of interruption in the villous 
circulation. The frequent finding of yellow-white deposits of fibrin on 
the fetal surface of the placenta, beneath the amnion, and the occasional 
finding of a thick layer of fibrin covering a considerable part of the fetal 
surface, as in Fig. 5 of the previous article® indicated that extravasa- 
tions of fetal blood frequently occurred on the fetal surface of the 
placenta and were probably due to rupture of a fetal vessel from the 
trauma of vigorous fetal movements. It seemed reasonable that from 
rupture, thrombosis at the site of injury, or embolism, infarction of 
the dependent placental tissue must have occurred. 

A definite predisposing cause of infarction came to be recognized in 
the discovery of the fact that the medium sized or small placental arteries 
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occasionally showed a locali/.ed aecinnulatioji of large ii-ansparont cells 
beneath the endothelium either suri'ounding the lumen to produce con- 
centric narrowing of the vessel oi' massed on one side to cause an ex- 
centrie narrowing of the lumen.' These cells were recognized to be 
morphologically similar to tJie large fat cells described by Lcary^^ in 
artificially produced cholesterol vascular change in i-ahhits and also 
similar to those seen in Iniman coronary thrombosis. It seemed reason- 
able to believe tliat in the presence of hyi)ercholesteremia of pregnancy, 
the trauma of vigorous fetal movements on the unprotected arteries on 
the fetal surface of the placenta was both a predisposing cause of focal 
cholesterol vascular change, and also an exciting cause of rui)ture, 
thrombosis or embolism after focal cholestei’ol change had taken place. 

Granting the definite association of the more acute types of placental 
infarcts with toxemia of pregnancy and the oecunx*nce and predisposing 
influence of eliolestcrol vascular change and fetal trauma as the etioJogie 
factors in placental infarction, a question still remained as to how the 
poisonous protein split pi'oducts of autolysis of the infarct, produced 
the manifestations of toxemia of pregnancy and convulsions. 

It seemed rational to exiilain the peculiar eclamptogenic nature of 
autolyzed placental tissue on the basis of its high content of arginine 
from which guanidine theoretically, might be obtained by a series of 
oxidation reduction reactions, as .shown by Parker.'’ Further work is 
being done, to show, by chemical 2)roof if jjossible, that a gi'eater amount 
of guanidine may be obtained from placentas tlian from other tissue.s. 

The fact that the placenta contains a higher content of arginine in the 
fifth, sixth, and seventh months than at full term maj' be of considerable 
clinical significance. With liberation of greater amounts of guanidine 
at tins stage, one might expect toxemia to be more fulminating and show 
higher blood pressure and greater frequency of convulsions. Our clini- 
cal impressions bear out this suggestion. 

Post-partum hyperguanidinemia may not be sufficient to raise blood 
pre.ssure or produce convulsions after normal pregnancj", but Avhen 
superimposed on the i)re-existing hyperguanidinemia of pregnancy com- 
plicated by toxemia, the combined effect may be sufficient to produce 
late post-partum convulsions, which are known to occur as late as the 
seventh to tenth day after delivery and which have always seemed to 
be a stumbling block to any theory of the cause of eclamp.sia. 

It is altogether pos.sible that this finding explains another phe- 
nomenon which is often seen after delivery in patients in whom toxemia 
has existed for some time late in pregnancy. Following delivery of the 
patient one expects the blood pressure to fall, but in many eases it rises 
daily, reaching a maximum level as late as seven to ten days post partum. 

A marked rise in blood pressure witiiin the first week after deliveiy, 
therefore, is not without significance and may indicate the possibility 
of post-partum eclampsia. It is altogether po.ssible that the physiologic 
post-partum hyperguanidinemia may explain the headaches which occur 
so frequently in normal eases the fii-st week following delivery. 

The antagonistic effect of liver extract on guanidine may po.ssibly ex- 
plain some of the paradoxical findings which are seen in those eases of 
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abruptio placentae associated with toxemia. Except for the greater 
frequency of the infarction on the maternal surface of the placenta, in 
cases of abruptio placentae, the placental lesions of eclampsia and 
abruptio placentae are the same. In alirnptio placentae, however, there 
is a definitely increased incidence of shock with sudden fall in blood 
pressure and often a hemorrhagic tendency, not only in the uterus but 
elsewhere in the body. Unlike eclampsia, there is very little tendency 
to convulsions. 

Is it possible that abruptio placentae is the expression of a greater 
degree of liver damage, than takes place in eclampsia, thereby subjecting 
the patient to liver extract of her own making? The drop in blood 
pressure, tendency to shock, and hemorrhage and the rarity of con- 
vulsions strongly suggest that this is the case. 

Certain practical deductions may be made from this study. It is quite 
apparent that illegitimacy and nulliparity, do not predispose to toxemia 
of pregnancy on the basis of worry or the mere fact of nulliparity, but 
rather on account of the fact that these patients are usually adolescent 
or in early maturity. Since pregnancy in the very young, carries with 
it a greatly increased danger of toxemia, it would seem that this might 
well be taken into account, in the question of very early marriage. 

Vorzeimer and others'*'’'’ advocated more watchful prenatal care for 
those patients who presented stigmas of endocrine disturbance and low 
metabolic rate, on account of the increased liability to toxemia. It would 
seem necessary to supervise adolescent primigravidas in the same watch- 
ful manner and for the same reason. The influence of geographic loca- 
tion, early marriage, or diet may have more to do with statistics on 
maternal mortality in some sections than a supposed inferior quality 
of prenatal care. 

It would seem advisable to determine the basal metabolic rate of each 
new patient, early in her pregnancy, likewise the blood cholesterol 
estimation. If these tests indicate hypometabolism, sufficient thyroid ex- 
tract should be given to bring the basal metabolic rate to a plus reading, 
without causing over-stimulation. The possible advantage of this treat- 
ment is to lower the blood cholesterol and lessen the tendency to choles- 
terol vascular change in the placental arteries. Should toxemia develop, 
notwithstanding this measure, further use of thyroid extract would seem 
to be contraindicated, since the thyroid is already becoming overaetive. 
There is no indication for LugoFs solution, since attention should be 
directed to termination of the pregnancy, rather than to the overaetive 
thyroid gland. 

Although the behavior of the basal metabolism at the onset and during 
the course of toxemia would appear to furnish another sign of impending 
toxemia, we do not believe that this or any other test at tlie present time, 
is equal to the blood pressure in reliability or simplicity. 


CONCLUSION.^ 

1. Adolescence is an extremely important predisposing cause of 
toxemia of pregnancy, and is a much more important factor than parity. 
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2. Adolescent gravidas witli liasal metabolic rates of plus 10 or more 
show little or no elevation of blood cholesterol and apparently are not 
so liable to toxemia. 

3. Adolescent gravidas with basal metabolic rates below plus 10, show 
hypercholesteremia and are increasingly subject to toxemia as the basal 
metabolic rate decreases. 

4 . The high incidence of toxemia of pregnanc.y in cases whose basal 
metabolic rates are within a range commonly accepted as normal and 
who show only moderate hypcrchole.slercmia em])hasizes the imiiortance 
of the trauma of fetal movements as the ])robable predisposing cause of 
cholesterol vascular change and the exciting cause of thrombosis in the 
placental arteries. 

5. During the course of developing toxemia, there occurs a sharp rise 
in the basal metabolic rate, associated with a droj) in the blood choles- 
terol. 

6. During the puerperium of toxic patients, the basal metabolic rate 
falls to, or below its former low level and the whole blood chole.sterol 
rises to or above its former high level. 

7. B}’’ examination of placentas as “unknowns,” it is possible to cor- 
rectly diagnose the occurrence of toxemia during pregnancy in 85 to 
90 per cent of the cases. 

8. Spasms and constrictions of the retinal ve.ssels are consi.stently 
found in all cases of severe toxemia and parallel the severity of toxemia 
and rise in blood pre.ssnre. 

9. The high content of arginine in placental tissue is the probable 
source of h 3 ’-perguanidinemia in toxemia of pregnanej’-, through autol.ysis 
of acute placental infarcts. 

10. Hj^perguanidinemia is the probable explanation of vascular spasms 
and the clinical and pathologic evidences of toxemia of pregnanc.v. 

11. The possibility of preventing chole.st.erol vascular change in the 
placental arteries, b.y administration of adequate doses of th.vroid extract 
during pregnanc.v, and restriction of cholesterol-containing foods, would 
seem to be the mo.st effective measures of prevention of toxemia of preg- 


nanc^L 
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DISCUSSION 

DR. .1. C. LITZENBERG, kliNNEAPOLis, Minn. — I wish to emphasize one point, 
especially, that is the easj’’ clinical application of the procedures advised. We know 
the value of prenatal care. This paper adds another valuable method of detecting 
the probability of toxemia of pregnancy early in pregnancy. 

It has been demonstrated by many authors that in normal cases of pregnancy the 
basal metabolism gradually rises to plus 10 or 15, possibly a protective mechanism. 
These authors demonstrated that if a woman has a basal metabolism of plus 10 or 
more she will not develop toxemia, but if the metabolism be low in early pregnancy, 
50 per cent or more of the cases will later develop toxemia. So this paper adds a 
feature of prenatal care, which by a simple method permits dividing our cases of 
pregnancy into three groups, namely: first, those unlikely to have toxemia; second, 
those who, probably, may have toxemia; and, third, those who are almost sure to 
have the toxemia of pregnancy. 

DR. LESTER A. WILSON, Chakleston, S. C. — With the liigh incidence of 
toxemia reported in this paper we can agree. From a series of 1,000 unselected cases 
in private practice our incidence of toxemia was 20 per cent. Of this number 6.2 
were severe enough to necessitate terminating the pregnancy. 

In a recent study of 3,909 admissions to our ward sendee at the Roper Hospital, 
9 per cent of the cases were toxic; 2.8 were eclamptic. It is our belief that toxemia 
occurs more frequently in certain areas of the South than elsewhere. 

The evidence presented does not show, in my opinion, satisfactory proof that 
placental necrosis resulting in hyperguanidinemia is not the result of some other 
agent or toxin rather than the cause of the toxemia. If trauma from fetal move- 
ment is a factor in producing toxemia why has not a picture similar to eclampsia 
in human beings been demonstrated in animals? 

DR. HERMAN W. JOHNSON, Hoc.ston, Texas. — In 1927, 1928, and 1929 Dr. 
H. O. Nicholas, Head of the Department of Biocheinistiy of Rice Institute, Dr. 
Robert Johnston, my associate, and I presented papers before the Texas State hledi- 
cal Association on the amines as the etiologie cause of eclamptic toxemia. 

We argued that the source of the toxin was definitclj' in the placenta, otherwise 
it would be difficult to explain the following facts: why the presence of a placenta 
is absolutely necessary to the production of prc-eclamptic toxemia; why symptoms 
improve when absorption from the placenta ceases with lowered intrauterine pressure, 
following death of the fetus and with fairly rapid absorption of amniotic fluid ; al.‘-n 
why improvement follows rupture of the membranes. 

We argued that circulatory obstruction in the placenta was necessary for the 
production of the toxin, and this obstruction is brought about In' several important 
factors: (1) The embryonal nature of the tissue and blood vessels of the placenta 
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prcaisposo it to apoplexy, obstruction, and trauma from violent fetal movements; 
(2) The actual circulatoi-y accident is precipitated by factors having to do with 
increased intra-abdominal ])rcssure. The human female is the only animal that 
suffers from eclamptic toxemia and about the only thing she does which no other 
animal does is to maintain the upright position. The other conditions predisposing 
to circulatory damage in the placenta are all -decidedly those of pressure, tlrst preg- 
nancies, twins, polyhydramnion, overweight of babies. 

We must give the credit to Young of Edinborough for being the first to insist on 
the relationship between placental infarction and eclamptic to.xemia. He thought the 
toxic substance a split protein. When the circulatory obstruction takes place, in- 
farction may be small, massive, or diffuse and nondiscernible macroscopically. De- 
jirived of nourishment the placental cells may be then reduced, by the cell ferments, 
to their amino-acid content. Among the amino-acids possible of formation would he 
histidin, tyrosin and arginine, because they are present in jilacental tissue. Dr. 
Nicholas found that tyrosine represented 4. 26 per cent of the dry weight of placenta. 
It is apparent that these amino-acids formed in the placenta would hardly be toxic 
even if absorbed rapidl}’, because the blood stream has a buffer sy.stem to dispose 
of them as indicated by the constancy of its amino-acid nitrogen. If however these 
amino-acids of the placenta are converted into their respective amines and then 
absorbed, they are toxic and continue so until deaminized. The amount of tyrosine 
in even a. small area of infarction if converted quickly and absorbed quickly could 
be lethal, llanke and Koessler showed that under certain conditions amino-acids 
were converted into amines b}’ enzymes of numerous strains of B. coli, and later 
found the same faculty was possessed by various strains of Strapiocoeem hemolyiicus. 
To date there are about eighty organisms with this faculty. This explains the in- 
creased incidence of toxemia, in pyelitis, late pregnancy when permeability of large 
bowel mucosa is increased, respiratory epidemics, etc. 

Chemical examinations wore made when possible of vomitus, blood, urine, and 
jdacenta. We thought at first that histamine, the typical endothelial to.xin, which 
secondarily through the adrenals produces a pressor effect, was the offending amine. 
All examinations were negative for histamine. E.xamination for tyrosine was then 
made and in practically all specimens where the to.xemia was marked tyramine was 
found in the vomitus, urine, blood, and placenta. No tests were made for guanidin, 
as at that time the test was not very conclusive, and, too, gpianidine was thought to 
be much less toxic. 

Tyramine chemically and pharmacologically is quite similar to adrenalin and 
thyroxin. It has a strong pressor base and accounts very well for milder forms of 
hypertension in late pregnancy; for pre-eclamptic toxemia; and in the allergic in- 
dividual where capillary .spasm is also produced, for eclamptic toxemia. Capillary 
spasm, edema, and convulsions are probably allergic reactions to the cau.sative amine. 
Necessarily the que.stion is more involved than this — other amine.s, liver function, and 
parathyroid function, may play an important part in what happens to the patient. 

A decade has now passed and we still believe that tyramine is the important 
amine in the causation of toxemia of late pregnancy. 


DB. CABL HENB.Y DAVIS, Wiljuxctok, Del.— A t the Dallas, Texas, meeting 
of the American Medical Association in 192G, I reported the results of my first study 
on the changes of thyroid function during pregnanc}' as evidenced by changes m 
basal metabolism. Contrary to most reports then in the literature it was found that 
if a woman with a normal thyroid had adequate iodine during pregnancy her basal 
metabolism remained almost stationary and within normal limits. A group of ^ 30 
women who had thyroid hypertrophy all had an elevation of the basal metabolism 
above normal limits even though they took iodine. In connection with Dr. Colvin s 
observations it is intere.sting to note I had four patients in the group studied who 
had late toxemia of pregnancy; all had low readings and two were below minus 30 
per cent late in pregnancy (J. A. M. A. 87: 1004, 1920). In a later series of one 
hundred consecutive pregnant women seen at my office early in pregnancy, it was 
found that 83 per cent had a basal metabolic rate below minus 10 per cent (Am. J> 
Obst. & Gyxec. 30: 570, 3935). This group had both iodine and thyroid medication 
during pregnancy, but I do not have data to show whether or not any of them de- 
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veloped evidence of toxemia. However, I am convinced that women who have hypo- 
thyroidism are more likely to develop toxemia than normal women, and that with 
proper medication this possibility may be greatly reduced if not entirely eliminated. 
For several years I have urged routine determination of the basal metabolism as a 
part of prenatal care. Adequate treatment with iodine and thyroid medication dur- 
ing pregnancy is the most satisfactory way to meet the thj-roid problem, as it greatlj’' 
reduces the possibility of an abnormal thyroid in the newborn. 

DR. JAMBS E. DAVIS, Ann Arbor, Mich. — Krogh, of Copenhagen, some years 
ago wrote a splendid monograph calling attention to the blood depots of circulation. 
He pointed out that 45 per cent of the body’s blood was at rest under ordinary con- 
ditions and that only 55 per cent of the total mass of blood was in circulation. 
Under conditions that are depressive the depot blood is increased and the metabolic 
processes in the smaller vessels of the circulatory mechanism are associated with 
toxicity. If one studies the smaller vessels, especially of the placenta and elsewhere 
in the body, he will see that primary changes will take place in the walls of the 
smaller vessels. Attention is called to the placenta being one of the depots most 
involved in the pathologic processes of this condition. Therefore, it does not seem 
wise to attach too much importance to the infarcts. There is no satisfactory explana- 
tion given that will go far in accounting for all infarcts. 

DR. RICHARD PADDOCK, St. Louis, Mo. — Since it is not expedient for every 
one to do basal metabolic rates on all patients, a most valuable substitute is to watch 
the change in the patient ’s weight. When the weight of the patient begins to follow 
an abnormal course, then we are adequately forewarned, that some change in me- 
tabolism is impending. 

The expression “infarction of the placenta” is a very loose term. It can be 
compared to the term “cancer of the uterus.” It does not teU us exactly where 
the change takes place or what type of infarction is going on. Observations associat- 
ing toxemia with changes in the placenta date back as far as antiquity. It was only 
after tlie advent of the microscope and the understanding of placental histology, 
and later placental pathology, that the different types of placental infarction were 
recognized. The changes in the placenta resulting in infarction are brought about 
by perhaps three or more different types of changes in the elements present in the 
placenta. 

DR. EVAN SHUTE, London, Ontario. — I feel that there is a very real reason 
to be apprehensive of hypothyroids in pregnancy. Now almost all hypothyroids have 
high blood estrins. We routinely do blood estrin tests on our pregnant patients 
when first seen. As you perhaps know, if you inject estrin into animals you will 
produce a thyroid hypoplasia. Similarly patients who are hypothyroid have difficultj' 
in excreting estrin. 

Perhaps vitamin E administered to such patients exerts its effect through the 
estrin balance in the body and the tliyroid. It has been shown by Singer in England 
that wheat germ oil will produce some hyperplasia of a thyroid which has been 
previously hypoplastic. We have had quite an experience now in giving vitamin E 
in the form of wheat germ oil to patients showing incipient toxemia. The results are 
encouraging. 

DR. J. W. KENNEDY, Piiiladerpiiia, Pa, — I n studying the etiology of any 
special lesion, we must not overlook the help which may come from the study of the 
phj'siology and pathology of analogous lesions elsewhere. According to Dr. Colvin in 
toxemia of pregnancy we arc dealing with an infarct and its absorption, causing 
toxemic effects. 

Heyd has called our attention to deaths of unknown origin following surgery of 
the liver. In all major operations in abdominal surgery there must be some disposi- 
tion of operative detritus and blood clots, and the liver is the organ which finally 
disposes of all protein material, as a part of its metabolic function. 

May we assume a similarity in the chemical composition of such postoperative 
clots and that of placenta infarcts? Of course, there is a marked difference in the 
histopathologic picture seen in both the liver and kidney of patients who have died 
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from either late or early toxemia of pregnancy, and those suffering from liver deaths 
of unknown causes. If this static blood incident to either clot formation or infarct 
were subject to drainage, it is my opinion, toxemia would not result. 

We are familiar with the sudden deaths from ectopic pregnancy where necropsy 
reveals an insufficient amount of intra-abdominal hemorrhage to have caused a fatal 
issue. It is of little satisfaction to any earnest consideration of a subject for us to 
dismiss so tragic a death by sajdng it is due to shock from free blood acting as a 
foreign body within the abdominal cavity and thus dismiss the harmful consequence 
in the way of toxemia from absorption of tlie intra-abdominal blood or clots. 

We do know this, tliat fi-om an extensive experience in vaginal hysterectomy clamp 
method, where drainage is most efficient and there is no concealed or confined blood 
clots for absorption, we never find from necropsy lesions of the kidney or liver typical 
of any kind of toxemia. 

DE. W. WAYNE BABCOCE:, Philadblpjiia, Pa.— I would like to cab attention 
to the fact that tlie most common cause of a high basal metabolic rate is a nodular 
toxic goiter or adenoma of the thyroid, and that the toxic .symptoms usually' become 
manifest between the ages of 35 and 45 years. In a large percentage the thyrotoxic 
basis for the increased metabolism is not diagnosed, for many clinicians associate 
thy'roid disease with a prominent goiter or the staring eyms of the much less common 
exophthalmic goiter, which usually reaches a recognizable toxic stage between the 
ages of 25 and 30 ymars. As pregnancy may activate a dormant adenoma of the 
thyroid we would expect such activation to be more common in the later years of a 
woman’s fertility, the adenomatous years. As the adenoma may be so small or so far 
within the chest as not to be felt, I feel that a pregnant woman, toxic and with an 
excessively high basal metabolic rate should immediately' receive iodine or an iodide 
by mouth or parenterally pending the estalfiishment of the diagnosis. 

BE. COL^rEN (closing). — Eegarding Dr. Kennedy' ’s statement concerning the 
avoidance of large stumps in pelvic surgery, it docs not seem possible that such 
pedicles of tissue could bo the origin of a sufficient quantity of guanidine to cause 
liver damage, inasmuch as Harding and Port have already' shown that various tissues 
of the body contain approximately one-half the amount of arginine as found in 
placental tissue. 

As to whether the infarcts are the cause or the effect of toxemia, we emphasize 
that, contrary' to Young’s belief, the infarction is on the fetal side of the placenta and 
is concerned with the etiology' of toxemia rather than the result of toxemia. The 
isolated lesions, thrombosed villous vessels and open intervillous channels in acutely 
infarcted tissue, as seen microscopically', offer proof of this claim. If the infarct 
is looked upon as a result of toxemia, why' should isolated areas become involved m 
infarction while the remainder of the placental tissue escapes damage? 

We wish to stress the element of fetal trauma as an unportant factor in the pro- 
duction of placental infarcts. The unprotected fetal circulation on the placental 
surface is unique. As a rule the organ is situated in the uterus, adjacent to the 
podalic pole of the fetus, exposing its unprotected vessels to the trauma of move- 
ments of the fetal extremities. In normal vessels no damage is done, but in choles- 
terol damaged vessels the intima is more likely' to be broken, followed by thrombosis, 
embolism, and infarction of the involved tissue. 

Talbot has pointed out the deviations in basal metabolism among young women 
from a geographical standpoint. It is our belief that this deviation from normal, 
rather than inadequate prenatal care, is one of the factors responsible for the high 
incidence of toxemia of pregnancy throughout the southern United States. 



CLINICAL SYNDEOMES EEPERABLE TO FAILURE OF 

OVULATION 

With Speghvl Reference to Certain Cases of Sterility and 

Functional Bleeding 

Emil Novak, M.D., Baltimore, ]\'Id. 

(From the Department of Ctynecology, Johns Eopldns Medical School) 

S O BRILLIANT have been the advances made hi our Imowledge of 
the physiology of the female reproductive cycle, and especially of 
its endocrinology^ that we are likely to lose sight of the fact that these 
cyclical phenomena are of only ancillary importance, and that the cen- 
tral actor in the whole process is the egg itself. To put it another way, 
the cardinal function of the female genital apparatus is childbearing 
and not menstruation. As a matter of fact, the actual bleeding of men- 
struation has a negative significance, for its occurrence is in general 
indicative of failure of conception. 

The chronologic relationship between ovulation and menstruation is 
now weU established, at least in that we know that the egg is not ex- 
truded at the time of menstruation, as was once believed, but at some 
time in the interval, ordinarily about midway between periods, with 
individual variations as to the exact day. We are still in the dark, 
however, as regards the hormonal mechanism involved. It can be said, 
however, chiefly on the basis of studies by Hisaw and his collaborators, ^ 
that the essential hormones are the gonadotropic principles produced 
by tlie anterior lobe, the follicle first maturing under the influence of 
the follicle-ripening principle, and rupturing only if to this is added 
a small proportion of the luteinizing principle. With ovulation as witli 
so many other endocrine phenomena we deal with a delicate quantita- 
tive balance Ijetween hormones, and the evidence indicates that this 
balance varies in different species and in different animals of the same 
species. It is not surprising that disturbances of this mechanism may 
occur, and that ovulation therefore may fail to take place. In such 
eases it seems that the follicle honnone alone is produced, but for some 
reason the luteinizing mechanism is not touched off. Whether or not 
this luteinizing defect is always due to insufficient maturation of the 
follicle, as some believe, is not certain, though this seems unlikely in 
view of tlie fact that the unruptured follicle may continue to grow and 
to produce excessive amounts of the estrogenic hormone. On tlie other 
hand, the evidence indicates quite clearly that luteinization cannot occur 
unless follicle maturation has advanced to a certain point. 

If ovulation fails to occur, the gi’owth of the follicle is sooner or later 
cheeked, as we believe, by the rever.se inhibitory effect of the follicle 

•Read at the Fifty-First Annual Meetincr of the American Association of Obste- 
tricians. Gynecologists and Abdominal Surgeons, held at Wliite .Sulphur Springs, W'’. 
Va., September 22 to 21, 1938. 

For lack of space, certain portions of this paper have been omitted. 
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hormone upon the anterior lobe. More recently the studies of Smitli, 
Smith and Pincus^ have seemed to suggest tliat in the explanation of 
either normal menstrual bleeding or that of the abnormal so-called func- 
tional variety, we must consider not only the factor of hormone with- 
drawal, but also that of elianging lutios between the various forms of 
estrogen. The ])rogesterone found after ovulation is apparently the 
chief determiner of this changing balance. In tlie normal cycle it 
brings about a conversion of estrone into the le.ss active estriol, which 
tlierefore shows a relatively liigli level during the luteal phase of the 
cycle. On the other hand, a drop in estriol ])recedes the onset of men- 
struation, as might be expected because of the regression of corpus 
luteum function occurring at tliis time. 

The fact that in certain animals, .such as the rabbit, the act of coitus 
is the determiner of ovulation, has led to much discussion as to whether 
the exciting factor of the pituitary is of nervous or endocrine nature. 
The recent work of Brooks'* would seem to indicate that in rabbits the 
former is the case, the nerve paths reaching the pituitary from the 
hj'^pothalamus by way of the pituitary .stalk. For example, after sev- 
erance of the stalk IS rabbits failed to ovulate even though they mated 
frequently. This question is of .some importance in its human connota- 
tions in spite of the fact that there is as yet no evidence whatever to 
support the belief of Grosser and others that copulation may be the 
direct exciting cause of ovulation. It will be recalled that this is one 
of the objections -svliich has been urged against the reliability of the 
Ogino-Knaus doctrine of a “safe period,” and the theoretical possibility 
of at least a vestigial degree of participation of the nervous system 
even in the human ovulation cannot be denied. 

The bleeding of anovulatory cycles may occur with just about the 
same rhythm as the more common ovulating c.vcle, and it may be 
normal in amount and duration. So far as the woman herself is con- 
cerned, menstruation may in other words be e.ssentially normal in 
character and rhythm, even when ovulation is not occurring. 

A rather sharp division of opinion has arisen as to whether or not the 
term menstruation can be i:)roperly applied to include periodic bleeding 
of this nonoAuxlatory type. There are many who insist that onlj' when 
periodic physiologic uterine bleeding is associated with ovulation and 
corpus luteum formation, and when the actual bleeding is pi’eceded by 
characteristic predeeidual secretory changes in the endometrium should 
the term menstruation be employed. . It is urobably futile to belabor 
such questions of definition, but to my mind the above definition is a 
totally unwarraxited limitation of tlie term “menstruation,” which has 
always referred to periodic phy.siologic uterine bleeding regardless of 
its hormonal mechanism. For that matter, the term was employed 
centuries before we had the slightest conception of its mechanism, long 
before hormones were thought of, and long before ovulation was kno'^'Ti 
to be in any way related to menstruation. In those eaidy days, men- 
struation was thought of simply as a periodic purging of the woman .s 
blood the purpo.se of which was to rid her of supposedly unclean and 
noxious principles. It is in this .sense that the word “menstruons" is 
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used some seven times in the Bible. Why should a term of such ancient 
vintage now be restricted to one iiarticular hormonal type, even grant- 
ing that this is by far the most common? One might almost as well 
argue that the term childbirth should be applied only when the baby 
is born by the common vertex mechanism, but not when an unusual or 
abnormal mechanism is involved, as with a breech or face presentation. 

To emphasize how menstruation and ovulation, which most charac- 
teristically proceed hand in hand, may in a minority of eases diverge, 
let us review briefly the development of the menstrual function in the 
individual woman. On the basis of both histologic and hormonal studies 
it is known that a certain degree of follicle maturation and estrogenic 



Fig. 1. Fig. 2. 

Fig. 1. — Endometrium obtained by premenstrual biopsy in a girl of 17 years. 
There is no suggestion of secretory activity, and it may be assumed that ovulation 
has not occurred. 

Fig. 2. — Similar endometrium, also obtained by premenstrual biopsy, in a girl of 
14 years. 


function begins a considerable time, often several years, before the ap- 
pearance of the first menstrual period. When estrogenic function 
reaches a sufficiently high point, the reciprocal influence upon the an- 
terior pituitary brings about periods of regression associated witli 
periodic bleeding, often with no follicular rupture or corpus luteum 
formation. 

This is not a mere speculation, for it is readily demonstrable by the 
histologic study of the endometrium in young girls. Menstruation in 
such cases may be more or less irregnlar for many months, but not in- 
frequently it is of approximately four weeks’ type, with a flow whicli 
in amount and duration is within normal limits. Opportunities for 
studying the endometrium in eases of this essentially normal variety 
are for obvious reasons not numerous, but I have encountered a suf- 
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ficicnt number to convince myself that essentially normal menstruation 
may occur from an endometrium of almost any histologic type. Ile- 
cently I have performed premenstrual endometrial biopsies upon a group 
of 6 young patients upon whom some type of surgical procedure was 
necessary. These patients were of the following ages: 14, 15, 16 (2), 
17 (2). In only one of these, a girl of 16, was the typical secretory 
endometrial picture exhibited, the others showing various degrees of 
proliferative hut non-secretory activity (see Figs. 1 and 2). 

Such a small group of patients is of no value in indicating the actual 
incidence of nonovulatory cycles in the early period of menstrual life, 
hut it does definitely establish the occurrence of such cycles in girls 
who to all intents and purposes are menstruating normally. I believe 
that Avhen such observations are multiplied they will reveal that in young 
patients anovulatory cycles are very common, just as has been shown 
to he tlie case in immature monkeys. Moreover, such studies will quite 
certainly hear out the recent observations of HisaAv and his collabora- 
tors, as Avell as those Avhich many of us have made on our human ma- 
terial, that bleeding can occur from almost any histologic type of en- 
dometrium. 

Circumstantial evidence along this line is to he found in the studies 
of Miloilicz and Knausch® upon young primigravidas in the Berlin 
Frauenklinik. These indicate that a considerable number of such young 
patients, though leading active and unprotected sex lives, failed to con- 
ceive for a considerable time, often several years, after the menarche. 
Such studies are perhaps of limited scientific value, hut they are strongly 
suggestive, in view of the definitely established occurrence of nonovula- 
toiy cycles in many young girls. 

On the other hand, there is no doubt that in many, and probably 
the great majority, of girls, OAmlation occurs from the first menstrual 
cycle, and that the very first menstrual bleeding is preceded bj’’ a first 
ovulation. That this must he true is indicated by the occasional occur- 
rence of pregnanej’^ before the appearance of menstruation. Further- 
more, the fact is further established by the finding of secretory endome- 
trium in premenstrual biopsy in many young patients. It is futile at 
the present time to talk of the numerical frequency of oAnrlatory. as 
compared with anovulatory cycles at this phase of life, or for that 
matter, at any other phase. The simple fact is that a sufficient amount 
of accurate data is not yet available in the literature to justify any 
estimates on this point. It does seem clear, however, that either ovula- 
tory or anoAmlatoiy cjmles may occur during early menstrual life, and 
that in any one patient some cycles may be ovulatoiy and some anovu- 
latory. _ ■ 

Why do some girls ovulate and others not? The answer to this ques- 
tion Avould at once convey the answer to the query as to Avhat causes 
OAUilation. The riddle is still locked up in the anterior pituitary, though 
definite progress has been made toward its solution. It seems to have 
been definitely e.stablished that impture of the follicle alone is not suf- 
ficient to ensure luteinization, Avhich can occur only if the follicle ripen- 
ing process has advanced to a sufficient level. 
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The factors determining the release from the pitnitary of the lutein- 
izing fraction which seems to he indispensable for ovulation are not clear. 
As I have alreadj^ mentioned, a sufficient degree of priming with the 
follicle ripening hormone is apparently not the only essential factor, in 
view of the failure of ovulation in the most common type of functional 
bleeding, tiiat in wiiicli the follicle persists unruptured though func- 
tionally overactive. And yet, as we shall see, the use of anterior pitui- 
tary-like principles especially rich in the follicle-ripening principles 
has been suggested to induce ovulation in nonovulating women. Various 
theories as to tlie interplay between the pituitary and ovarian sex hor- 
mones have been suggested, but as yet the exact motivating force behind 
ovulation is a mystery. 

As we approach the end of menstrual life, divergence of menstruation 
and ovulation is again frequently noted, and on this point it is possible 
to secure definite evidence lyy the simple metliod of premenstrual endome- 
trial biopsy, as I have discussed in several previous papers.® Here again 
it is impossible to speak of the numerical incidence of anovulatory cycles, 
though the now numerous reports on this subject leave no doubt as to 
their comparative frequency. It is now fully justified to say that while 
probably the great majority of women ovulate until the end of men- 
strual life, and sometimes lieyond, there are not a few in whom the 
cycle becomes anovulatory for a variable time before its cessation. It 
also is true that in many women some cycles are ovulatory, and some 
nonovulatory, a fact which must be remembered in evaluating the results 
of any method of treatment aiming to induce ovulation. 

Between the two extremes of menstrual life, and therefore during the 
greater portion of reproductive life, there can be no doubt that the 
overwhelming majority of cjmles are of the characteristic ovulatoiy 
type, but even here one finds not infrequent exceptions. It is only 
when these are intensively searched for that they are revealed, and the 
stimulus for such a search is commonly the effort to find an explanation 
for the cause of sterility in cases in which all other factors are appar- 
ently eliminable. I have thus far studiously abjured statistics in this 
discussion, for the study of anovulatory cycles in women at anj’- age 
has been based chiefly upon the study of that small proportion of women 
who have been subjected to intensive study because of sterility of obscure 
causation. Such studies cannot give a true picture of the incidence of 
this type of cycle among women in general. Even in our sterility cases, 
only a small subdivision call for studies along this line, for in the great 
majority some other and perhaps very obvious cause is revealed, such, 
for example, as deficiency in the male partner, tubal closure, or definite 
endocrinopathies, to mention only the most important. 

In my own private practice I have encountered, during the past three 
years, 39 cases of .sterility of this obscure type, among a total of 142 
of all types, in which all the more common factors could apparently be 
eliminated. This high proportion is to be explained by the fact that a 
great many of these patients had been previously studied elsewhere, and 
the more obvious factors, such as male sterility and tubal nonpatency, 
eliminated. In 19 of the 39 cases endometrial biopsy performed within 
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a lew days before menstruation revealed a non-secretory type of endome- 
trium, showing degrees of proliferative activity varying between pictures 
corresponding to an early interval phase at one extreme, to a marked 
Swiss-clieese type of hyperjilasia at the otlier. Some of tliese patterns 
are illustrated in Figs. 3 and 4 . Some degree of endometrial hyperplasia 
is the most common picture encountered, being found in 11 of the cases. 
In all of these cases menstruation was normal or approximately normal, 
though some showed a tendency to irregular tempo, and in some the 
menstrual amount was above the average, though not pathologic in the 
clinical sense. 

The ages of these patients A'aried between 22 and 43. Of 10 patients 
between 20 and 25 years old 4 showed nonovulatory cycles; the same 
finding was noted in 4 of 11 between 25 and 30; in 3 of 7 between 30 



Pig. 3. Fig. 4. 

Fig. 3. — Non-secretory premenstrual endometrium in a normaliy menstruating 
woman of 39 years. Biopsy three days before expected period. 

Fig. 4. — Anovulatory type of premenstrual endometrium in a patient of 40 years. 
Biopsy day before expected period. 

and 35; in 4 of 6 between 35 and 40; and in 4 of 5 between 40 and 45. 
One thus gets the impression that failure of ovulation is to be borne 
in mind as a possible cause of sterility, especially in women who are 
approaching middle life, thougli it may occur at any age. Sterility m 
women at a late phase of menstrual life is not by an}'- means an infre- 
quent iiroblem, not only because of the frequency of late marriages, 
but also because in voluntarily one-child marriages another child is 
wished for before the menopause, not infrequently because of the death 
of the first. A number of patients of this type are included in the 
group mentioned above. 

It is not often practical, nor is it usually advisable in the ease of 
women anxious to conceive, to pei-form endometrial biopsy repeatedly, 
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because of the great danger of destroying the patient’s chances for the 
particular cj^cle, should an ovum have been given of£ and been fertilized. 
However, from the study of a number of patients on whom I have had 
opportunity to make such biopsies at intervals, I believe there are some 
who ovulate with some cycles and not with others, but that more fre- 
quency ovulation is likely to lie completely in abeyance for considerable 
periods of time, just as it is in the ease of the common type of functional 
bleeding. The fact that nonovulation may be a sporadic occurrence, 
however, should make us very conservative in the evaluation of thera- 
peutic measures for this condition. 

Even when absence nf ovulation is established as the probable cause 
of sterility, not a great deal can as yet be offered to the patient by way 
of correcting the defect. Our ignorance of the exact hormonal factors 
concerned in ovulation explains our present-day floundering in this 
particular field of organotherapy, as in so many others. Patients of this 
group characteristically exhibit no other evidences of endocrinopathj’-, 
and are usuallj’- in good general healtli. In spite of this, small doses of 
thyroid are commonly used on more or less empiric grounds. In an 
effort to induce omilation, various methods have been used. Among 
these has been the administration of pregnancy urine preparations, in 
the hope that, as in the rabbit, these might bring about rupture of the 
follicles, a hope which has not been fulfilled. This is not surprising in 
view of the notorious species differences exhibited in this as in other 
endocrine processes. Only Blittner seems to have noted any histologic 
effect upon the endometrium from the use of pregnancy urine prepara- 
tions, combined in some eases with transfused pregnancy blood, report- 
ing secretory changes in a considerable proportion (12 of 16), an obser- 
vation not supported by others. The administration of a single large 
dose of estrogenic hormone is believed by some to promote omilation. 

More recently a good many clinics liave been experimenting with the 
use of the gonadotropic principles found in the blood serum of preg- 
nant mares in high concentration at a certain phase of pregnancy, and 
especially rich in the follicle ripening hormone, as first demonstrated 
bj^ Cole and Hart® in 1930. Tiiere is considerable evidence that in such 
animals as sheep and sows, ovulation is stimulated by this principle and 
fecundity increased. As yet, however, we Icnow very little as to the 
effects upon the human ovary, which may respond very differently, if 
one may judge from the wide species differences in the ovarian response 
to most other gonadotropic substances. 

A very recent publication of Dams and Koff® represents a praise- 
worthy effort to study the problem in luiman patients, though the re- 
sults can as yet be considered only suggestive. There are two obvious 
criticisms of this study as bearing on the possible artificial induction of 
human ovulation. As the authors tliemselves say, the majority of their 
patients were probably having normal ovulatory cycles, so that one 
would certainly hesitate in ascribing ovulation to llie mare serum gonado- 
tropic hormone which was injected intravenously. The results there- 
fore are far less impressive than if a group of patients had been available 
in whom the nonovulatory type of cycle could be assumed or demon- 
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sli'ated, as for example, eases of periodic fmiclioiial hemorrliage asso- 
ciated with a Doii-seci'etoiy type of ciidometrium. It is of interest to 
note tliat 3 of tire 36 eases stndied b,y Davis and Koff were actually of 
this type, and in none of tliese was any evidence of ovulation found after 
the gonadotropic injections. 

Equally cogent is the o])jcction that must he faced by tlic authors 
in tlieir interpretation of the age of the corpora lutea found in the 
ovaries of their patients, and in their concept of what constitutes evi- 
dence of recent ovulation. It is liazardous to base ojiinions on rc])ro- 
duced photomicrogra])hs, Init there will ceilainly be no general agree- 
ment as to tlie histologic interpretations of the illustrations offered by 
the autliors as evidences of recent ovulation. Poi‘ example, their Fig. 
2, labeled as “showing tire general clraracl eristics of. a fi'cshly ruptured 
follicle” and depicting a large cor])us, with well-developed antrum 
partly filled with blood, and with what is a])])arently a well-formed 
convoluted lutein zone, would impre.ss many as reju’osenting a corpus 
a good many days old, certainly much older than the period elapsing 
between injection and operation. Similar comments could be made on 
other illustrations, my only reason in mentioning this being to stress 
the uncertainties of conjectures as to the age of corpora lutea on the 
basis of gro.ss and to some extent also of the histologic pictures. 

There are now many “physiologic-minded” gyneeologi.sts who have 
accustomed themselves to careful inspection of the ovaries at operation, 
in correlation with the cyclical chronology of the ])atient. There are 
few, however, who would feel sure of themselves in recognizing mature 
follicles, which, in my experience, are much le.ss conspicuous than many 
atretic follicles. The latter, indeed, arc more likely to present promi- 
nently on the ovarian surface than inatnre follicles. Likewise, a very 
early corpus luteum is commonly entirely beneath the sui’face of the 
ovary, as the study of histologic sections reveals. Its wall is character- 
istically crumpled and collap.sed, the lumen often being a convoluted 
slit, though at times more open. In its earliest .stages its wall is about 
as diflieult to distinguish from the wall of an unruptured mature follicle 
as is the i^redeeidual endometrium of the nonpregnant woman from 
•the earliest stages of genuine decidua. Meyer^” and many others, includ- 
ing myself,^^ have described the characteristics of very early corpora, 
and the subject calls for no further elaboration here. 

It is quite certain that within the next few years we .shall liave avail- 
able much more information as to the effect of the gonadotropic sub- 
stances of mare serum upon both the ovulating and nonovulating human 
cycles, and as to whether or not it is to be of value in promoting 
o\ailation in the latter group of patients. Certainly the problem calls 
for inve.stigation, in view of our lack of. other effective mea.surcs for 
this condition. The fact that in many non-ovulating eases we are deal- 
ing with what we believe to be an already existing relative excess of the 
follicle ripening hormone is confusing, but need not neee.s.sarily inhibit 
our efforts to determine the effects of administering principles which arc 
so dominantly follicle-ripening as are the mare serum preparations. 
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In actual practice one must base one’s impressions of the value or 
lack of value of this form of treatment upon other methods than in- 
spection of the ovaries. The occurrence of pregnancy in previously 
uonovulating patients would be of some value if it were observed with 
any degree of consistency following such treatment, but there is no 
evidence wliatever on tliis point as yet. The demonstration of ovulation 
liy endometrial biopsy, in previous^ nonovulating patients, would like- 
wise have some value, though it could not be considered convincing, 
for reasons already indicated. Most valuable as evidence would be the 
production of ovulation and normal menstruation in the group o'f eases 
in which failure of ovulation for long periods of time is so characteristic, 
viz., the functional bleeding cases. Here again we have no evidence of 
accomplishments as yet. 

Finally, attention must be called to the valuable new approach made 
available through tlie Avork of Venning and BroAvne,^^ Avho have shoAAm 
that a reliable index of progesterone acti\dty is obtained through the 
demonstration of pregnandiol in the urine. That the latter is an ex- 
cretion product of the corpus luteum hormone noAV seems Avell estab- 
lished, and it seems certain that increasing use Avill be made of this 
method in the study of cases of endoerinopathic sterility, as Avell as in 
those of habitual abortion. 

The other important clinical syndrome due to failure of ovulation is 
the common type of functional uterine bleeding. As a matter of fact 
this type of bleeding is invariably characterized by sterility, because 
of this very absence of ovulation. Tiiere are other less common varieties 
of functional bleeding to Avhieh this statement Avould not necessarily 
apply, such as those due to quantitative deficiency of progesterone, those 
due to functional deficiency of the uterine musculature, and those at- 
tributable to disorders of the Amscular apparatus or vasomotor nerves. 
The most frequent variety, hoAvcA'er, is that due to failure of OAUilation, 
Avith functional persistence of the unruptured follicle for a variable time, 
and a consequent persistence and excess of e.strogenic influence, asso- 
ciated Avith absence of progesterone. 

In this field, as AA^ell as in that of endoerinopathic sterility, studies on 
tlie pregnandiol content of tlie urine .should proA’^e increasingly useful 
in separating cases of functional bleeding into those due to failure of 
ovulation and those due to other factors. The fcAV data as yet available 
on this point confirm existing impressions as to the common failure of 
ovulation in these cases, and fortify our reliance upon microscopic ex- 
amination of the uterine mucosa in the classification of our cases. 

Tlie characteristics of the endometrium found in cases of functional 
bleeding have been described in my jirevious papers.^^ It is alAA'ays 
non-secretory, most frequently exhibits some degree of h.A'perplasia, but 
may be of the normal interval type or even atrophic. Hyperplasia of 
the endometrium is certainly not to be looked upon as a cause of bleed- 
ing, for it represents only an exaggerated groAvth effect produced by 
estrogen upon the endometrium. The bleeding pha.ses are, in the light 
of our present knoAA'ledge, to be looked upon as due to drops in estrogen 
level dependent upon the slnittle-cock interplay betAveen the anterior 
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pituitaiy and ovarian sex liorinones, and i)ossibly also to the changed 
proportions between estrone and cstilol entailed ]y absence of pro- 
gesterone, as already discussed. 

Tliis is not tlie place to discuss the clinical aspects of functional 
bleeding, nor the details of its treatment. In many patients, particu- 
larly those in the younger group, thei-e is a definite place for oi’gano- 
therapy. A number of methods have been used with varying success. 
It is of interest to note that none of these have in the past been directed 
toward correction of the fundamental abnormality, Avhich is a failure 
of ovulation dependent upon pituitary dy.sfunction. First maj" be men- 
tioned the use of the ]n'olan containing pregnancy urine principle.s, as 
suggested b3’’ Novak and Hurd’'' in 1931. In our very first paper we 
pointed out that aiy* beneficial effect of such treatment was not due 
to a production of luteinization in the ovaries, similar to that produced 
bj’- prolan in the ovaries of such experimental animals as mice or rats. 
The fact that the human ovaiy does not respond in this wa,y has since 
then been abundantly'' confirmed not only in our own clinic but also 
by the studies of Hamblen and Ro.ss,^® Hamblen and Thomas,^® Geist^^ 
and others. The evidence seems conclusive that the pregnancy urine 
principles never produce follicle stimulation in the human ovary, and 
that thej^ are not capable of bilnging about the extensive luteinization 
seen in the ovaries of some animals. We are still ignorant of the mecha- 
nism of the good results obtained in at least a considerable proportion 
of eases of functional bleeding from the administration of the anterior 
pituitaiy-like substances of pregnancy urine. For that matter we arc 
still in the dark as regards the nature of the relationship which un- 
doubtedly' exists between the chorionic hormones and the pituitary sex 
hormones themselves. 

Since corpora lutea are characteri.stically' lacking in the group of 
functional bleeding eases now under discu-ssion, it is natural that pro- 
gesterone should have been resorted to in the matter of treatment, nov 
that active preparations of the latter are readil.v available. My own 
experience has led me to the belief that the pregnancy urine prepara- 
tions are more frequently' helpful than those of progesterone, and that 
there is perhaps some principle in pregnaiie.y urine more frequently 
hemostatic than the hormone progesterone itself. 

The most recent organotherapeutic trend in the management of func- 
tional bleeding has been in the administration of certain male hormone 
.principles, particularly' testosterone propionate. The past y'car or two 
has shown an amazing wakening of interest in the study of the effect 
of androgenic substances upon the female organism, and the literature 
of the subject is growing by' leaps and bounds. Wliile not directly 
touching on our immediate subject, the effects of androgenic principles 
in bringing about alteration of sex characters in female animals have 
been of special interest. Greene and Ivy',^® for example, were able, by 
the injection of large amounts of androgenic substance into pregnanl 
rats to bring about permanent ma.sexilinization of genetically' female 
offspring. Such animals exhibited the development of a penis, Cov- 
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per’s glands, and a prostate, Avliile all except the lower portion of the 
vagina was absent. Even the gonads showed a definite histologic trend 
toward masenlinization. 

As more pertinent to our present discussion may be mentioned that various authors 
have demonstrated the inhibitory effect of androgenic hormone, commonly in the 
form of testosterone propionate, upon the estrous cycle of rats (Ihrke and D’Amour,!^ 
Bro\vman20), mice (Eobson^i) and monkeys (Zuckerman^s). More recently Gaines, 
Salmon and Geist^s have shown by biopsy studies of normally menstruating women 
after treatment with testosterone propionate, that there is a disappearance of the 
secretory phase in the endometrium, with inhibition of the proliferative changes, so 
that the endometrium maj' become hypoplastic or atrophic. It seems logical to be- 
lieve that these effects are brought about, as these authors suggest, through the 
medium of pituitary inhibition by the male hormone rather than through a direct 
inhibitory effect uijon the ovarj- or a peripheral effect upon the endometrium, as 
others have suggested. A similar inhibitory effect upon the vaginal mucosa has been 
recently described by Schorr, Papanicalaou and Stimmel.2-* 

It is not surprising, therefore, that many of ns have felt that the 
now readily available commercial preparations of testosterone might be 
useful in cases of functional uterine bleeding, in which we often seem 
to be dealing with a hyperestrous phenomenon. A number of favorable 
reports have ab-eady appeared (Loeser,-® Geist and others^®). My own 
experience, as yet not large, has led me to believe tliat this plan consti- 
tutes a valuable addition to our armamentarium in the treatment of the 
many eases in which more effective measures are undesirable, chiefly be- 
cause of the patient’s age and the desire for future reproductiveness. 
The method is much too new to permit of intelligent evaluation, or 
statistical comparison with other methods of organo-therapy. 

SUMMARY 

Concerning many of the endoerinologic matters upon which I have 
merely touched, an enormous literature has developed, but this I have 
refrained from reviewing in this brief .summarizing paper. My purpose 
has been simply to call attention to the fact that failure of ovulation 
occurs not infrequently in ostensibly normal women, and that it is the 
responsible factor in at least a small proportion of sterility cases and 
in the most frequent variety of functional bleeding. 

With reference to the former problem there is after aU much analogy 
between the two sexes. The more cases of sterility I see the more I am 
impi'essed with the frequency and importance of the male factor. Com- 
plete aspermia is not at all infrequent in men who otherwise seem quite 
normal, and in whom there is no history of gonorrhea, mumps, or other 
infections, and in whom the genitourinary specialist finds no evidence 
of infection of the prostate or seminal vesicles. The same statement 
can be made as to necrospermia, which likewise is a frequent finding. 
That such cases, like our anovulatory eases in women, or like those in 
which defective ova lead to early and perhaps repeated abortion, are of 
endocrine causation, probabl.y of pituitary source, seems certain. It is 
important to recognize these abnormalities of ovulation, even though 
we must await further developments before we can liope to treat them 
with any hope of consistent success. 
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The same limdamental defect, a failure of ovulation, is concerned 
in the most common varietj'^ of functional bleeding', and likewise im- 
plies a primarily pituitary dysfunction. If we could therapeutically 
bring about ovulation in such eases, we would be attacking the problem 
at its source. Instead of this, we must for the iiresent depend on more 
superficial methods, such as the use of the anterior pituitary-like preg- 
nancy urine principles, progesterone, and the androgenic hormone. A 
promising field of investigation in the effort to find a means of promoting 
ovulation in nonovulating women is the study of the effects upon the 
ovaries of ovulating and nonovulating women of the gonadotropic prin- 
ciples found in the blood serum of pregnant mares. 
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DISCUSSION 

DR. ROBERT A. ROSS, Duiuiam, N. C.— Dr. Novak’s study in the young female 
recalls the fact that bleeding can occur from any type of endometrium. As a mat- 
ter of fact Hamblen from our clinic has reported a case of fatal uterine bleeding m 
a 17-year-old colored girl and the endometrium was atrophic. 

Frequent reference to endometrial biopsy material has been made. AVe find tlie 
biopsy forceps indispensable. To give exact information the biopsy should be taken 
within the fir.st twelve hours of bleeding, and the findings be interpreted as the .sum 
total result of endometriotropic response. It does not allow a segregation of indi- 
vidual factors. 

For the past year Hamblen has been making estimates of pregnandiol from a 
variety of patients. Perusal of his unpublished data is full of information an 
full of surprises. The appearance of this product in the urine is dependent on sei 
oral factors. Progesterone is foimed by corpora lutea after ovulation, '"'ith 
a definite possibility of its being formed by the luteinized marginal granulosal cc -s 
in follicles. (Such changes have been described in previous studies.) The remo\a 
of ovai'ies containing healthy lutein cells results in disappearance of pregnandio 
from the urine. The endometrium aids in the alteration of progesterone into preg- 
nandiol and its removal by curettement or hysterectomy results in cessation of ex 
cretion. The liver helps in the conjugation of pregnandiol with glucuronic acid an 
the kidneys excrete sodium pregnandiol glueuronide. Mdien we consider the van 
ables of production, elaboration, utilization, metabolism, and excretion, we see pos 
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pibilitics of deviation. Wo also .«oo <he need of a inotliod wliercby the levels of 
j)rogestcrone or ii.-i i)ro<liu’fs in the blood ran be esliinalcd. A’ariations occur in flic 
excretion of this ])rodnct in women thonfilit to have normal menstrual cycles and 
the relationship to the onset of menstruafion is irrcfrular. The excretion is not con- 
tinuous throujjhout the protestation cycle. Tmmature or markedly hypoplastic endo- 
metrium may not be cajiable of metabolizint protesterone, and it seems reasonable 
that protesterone must be altered before if can aid in protestational differentiation. 
This explains the feasibility of sensitizint atrophic endometrium before the use of 
the active jirinciple of corpus luteum if a jirotestational reaction is to be obtained. 
The ability of the endometrium to metabolize intrinsic and injected progesterone 
may dilTcr. 

Even after the ])rogeslerone is metabolized there is no assurance that every endo- 
metrium will utilize the jiroduct for ]»rogesfational proliferation. The appearance 
of the jiregnandiol comjdex in the urine may occur without an associated progesta- 
tional endometrium, iramblen ascribes these [laradoxes in jiart to a lowered sen- 
sitivity or refractivity of the midometrium and leads to the conclusion that the 
excretion of .«odiiim pregnandiol glneiironide may not be evidence that an endo- 
metrium is undergoing progestational iiroliferation, nor a failure of its excretion 
that ovarian fumdion is inadecpiate. Tims bleeding from an estrogenic endometrium 
may not be “jinovulatory ' ' in character. Thus bioj'i.'jy, pregnandiol determination 
and possibly the electric jiotentiometer are all nece.ssary before the diagnosis of this 
condition can be made. 

PROFESSOR CHARLES IHJRGER. Hfn.vrK.ST, llr.voAnY.— An inheritance fac- 
tor as Ji cause of sterility may exist as a rece.<sive <dmr!icteristic. In connection 
with that 1 would like to <‘all your attention to some experiments on .'inimals. The 
heterozygotic type of crested canaries and a breed of orange yellow mice, studied 
by Cueno, carries a so-c.alled letlml gene. This is shown by the fact that among the 
young of those animals there always dies soon after impregnation of the ovmn, the 
homoz.ygotic, crested or yellow, type. There is a theoretical possibility that Ihi.s 
may be true in human beings also. Perhaps in those cases where we see a pro- 
longation of the menstrual cycle, it was really a very early abortion. 

PR. NOV.\K (closing). — Functional bleeding must be considered essentially as 
a disorder of ovulation. It seems reasonable to believe that when we know more 
about the hormonal mechanism of ovulation in the human being, and how to induce 
ovulation in nonovulating women, we .‘•hall likewi.se have a far more direct and suc- 
cessful method of treating functional bleeding than the more superficial and often 
imsucc'cssful endocrine methods 7iow .available, tlwongh tlie administration of ])rcp- 
arations containing testosterone, ])rogesterone, or ])rohin. 

As regai'ds the value or lack of value of ])rcgnant marc serum in induc.ing ovula- 
tion, I may say that this problem has been extensively studied in monkeys by Hr. 
f’arl Hartman, of the Carnegie Institute of Embryology-, who has not as yet pub- 
lished his results, but who has [lermittcd me to quote them here. Alonkcys are cer- 
tainly the ideal animals for exi)crimental .study, for they menstruate just as do 
women, and, like tlie latter, not infrequently menstruate without ovulating. Alore- 
ovei-, it is far easier to determine the occurrence of anovulatory cycles in monkeys 
than in the human being, for this can be readily and accurately done by rectal 
])alpation, as Dr. Hartman has .shown. In a series of lO-t nonovulating monkeys in 
which pregnant mare scrum was injected intr.-ivenously in various and often large 
or repeated dosage. Dr. Hartman noted ovulation in only 7. Even in these I sup- 
]) 0 sc it is dilfumlt to eliminate altogether the evcr-])rescnt possibility of spontaneous 
ovulation. These results are anything but impressive, and since no such criticism 
could be made of the method of study employed in this series as I have made of the 
study of Davis and KotT, I believe that we may conclude that the value of preg- 
nant mare serum in inducing ovulation still remains to be proved. 



THE ETIOLOGY OF OCCIPUT PRESENTATIONS^ 

L. A. Calkins, M.D., Pii.H., ]Cansas City, Mo. 

(From the Department of Ohslrtrics and Gynecology, University of Kansas) 


S EVERAL years ago we became interested in the management of 
occiput posterior and attempted a review of our experience, but soon 
found that our diagnoses of presentation were frequently unreliable in 
several respects. Many of the diagnoses had been made by interns and 
had not been cheebed by more experienced observers. In several in- 
stances, particularly in private jiatients, the attendant bad arrived rather 
late and, because external rotation was toward the left, had decided that 
the presentation must have been O.L.A. The younger men, frequently, 
did not consider the possibility of an occiput posterior, even when, by 
abdominal examination, the findings pointed strongly in that direction. 
It very soon became apparent that a much better method of diagnosis, 
carefully controlled by experienced examiners, would be necessary be- 
fore any accurate idea of the incidence of the various positions could 
be developed. Most of the textbooks in the more recent editions had 
included a statement that occiput posterior was probably more frequent 
than had been generally suppo.sed. These texts had, in fact, revised 
their e.stimates upward from a very small percentage in earlier editions 
to as much as 25 per cent in the more recent. 

In order to arrive at as accurate an idea of the incidence of the various 
positions as we possibly could, we set up the following plan : (1) That di- 
agnoses of presentation and position should be made as early in labor as 
possible; (2) that at least two examiners should check one another; (3) 
that the diagnoses of the intern shoidd not be accepted in any case ; and 
(4) that if the labor had progre.ssed to complete dilatation and the head 
had descended nearly to the pehde floor, no diagnosis at all (beyond 
unclassified cephalic presentation) would be made. 

We have tried to follow this plan carefully ever since and we believe 
we have a more accurate idea of the frequency of the various positions 
than before. We have not, of course, been able entirely to eliminate 
errors in diagnosis, but would estimate that the gross error in our present 
figures is probably not greater than 5 per cent. It .should be noted that 
of the total of 2,282 ca.ses, here reported, 109 are diagnosed under (he 
term “cephalic.” This includes patients seen late in labor and those 
upon whom the diagnosis has not been definitely made, either because 
of a very large caput or paucity of examinations due to eclampsia or 
some other inhibiting condition. Several of these patients were thought 
to have had occipitoposterior presentation, but the diagnosis was not 
clearly established. 


‘Read at the Fifty-Fir.st Annual Meeting of the American --^^sociation of Ob.'-U, 
tricians. Gynecologists and Abdominal .Surgeon.?, held at White Sulplmr Spimg-. 
Va., September 22 to 24, 1938. 
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One hundred seventy-one patients liad diagnoses of broiv, face, bregma, 
shoulder, breech or twins, and hence were excluded from this discussion 
of occiput presentation of a single fetus in utero. 

This leaves a total of 2,002 occiput presentations where the diagnosis 
was carefully made and considered reliable for classification according 
to position. In each instance, the direction of the sagittal suture and 
the position of the iiosterior fontanel have been recorded on the chart 
early in labor. In the vast majority of these cases, this record has been 
made previous to 6 cm. dilatation. We have labeled as occiput anterior 
all cases where the sagittal suture ivas anterior to, or exactly’’ in, the 
transverse, but never posterior to that point, and have designated as 
posterior only those instances where the small fontanel was actually hack 
of the transverse diameter of the pelvis. 

Since using this method of diagnosis and plan of classification of posi- 
tion, we have had 863 O.L.A. patients; 649 O.D.P. ; 332 O.L.P. ; and 
158 O.D.A. (total: 2,002 patients). These figures are, in some respects, 
in quite sharp contrast with even our present ideas of the incidence of 
the various positions. O.D.A. is, in this series, the least common, instead 
of the usually quoted O.L.P. Presentation in the left oblique diameter 
(O.L.P. and O.D.A.) is less common than in the right oblique, as usu- 
ally stated in the various textbooks. On the basis of these revised figures, 
it occurred to us that perhaps a more adequate explanation of the eti- 
ology of position might be made available. 

If no factors other than pure chance were at work, presentation 
should occur with equal frequency in each of the four quadrants of the 
mother’s pelvis. That other factors are at work lias been agreed to by 
most authors, although some of the explanations offered have not been 
entirely acceptable. 

Becki states that “the smooth, dorsum of the fetal ovoid better fits the anterior 
wall of the uterus which lies in contact with the abdominal wall.” DeLee^ observes 
“with the woman in the erect position, the back of the child will naturally occupy 
the roomy anterior half of the uterus.” Schumanns says, “with the mother in the 
erect position and moving about, the fetal back naturally tends to occupy the roomy 
anterior portion of the uterine cavity, especiallj- if the abdominal walls be slightly 
relaxed.” None of these sound very convincing. On the other hand, Becki says, 

‘ ' the presence of the rectum on the left side tends to make the left oblique diameter 
somewhat shorter than the right,” and Williams (Stander)^ says, “the occiput is 
usually found at one or the other extremity of the right oblique diameter of the 
pelvis, owing to the fact that the left oblique diameter is materially encroached upon 
at its posterior extremity by the rectum” and Kerr and Fergusons “the left oblique 
diameter is occupied at its posterior end by the pelvic colon which appreciably 
diminishes its total space, ’ ’ all of which sound much more plausible. 

None of these authors mention the fact that the urinary bladder 
is, in part, a pelvie organ and that it, when distended, frequently en- 
croaches upon the right anterior aspect of the pelvic inlet. As a matter 
of fact, photography of the pelvic inlet at autopsy (Pigs. 1 and 2) 
shows that the bladder, when containing as little as 75 c.c. of fluid, really 
takes up considerable space. No doubt, with the full-term pregnant 
uterus occupying its usual position in the pelvis, the bladder would be 
considerably more flattened from before backward than is shown in these 
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])ictnrc.s. Neverllielcss, llic j'aci remains tliai it must, on, occasion, act as 
a considerable liydrostatic wedge. We have concluded that what otlier- 
Avise might have been an O.D.A. presentation is i‘requent],y changed to an 
O.L.A., or to an O.D.P. This rotation oi! the head from an 0;D.A. 
presentation to one of the other two, would, it seems, occur more fre- 
quentl.y tOAvard Ihe O.L.A. than toAvard the O.D.P., except in those in- 
stances Avhen it had primarily come doAvn Avith the occiput somcAvhere 
near the transA’^ersc 07 i the right side. 
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Tlic pelvic colon, on Ihc other hand, Avhcn distended, and thereby 
clianging what, was primarily an O.Ij.P. prasentation into something else, 
would naturally in all eases produce an O.L.A., as it would be rather 
difficult to push the presenting part past the projecting promontory of 
the sacrum. We have actually observed one instance where the admin- 
istration of a one pint enema to a patient early in labor caused rotation 
from an O.L.P. to an O.b.A. 

The relative frequency of the four positions, as above indicated for 
this series, is quite suggestive when translated to the percentage basis, 
or to a measure by single digits. They are: 


O.D.A. S per cent. 1 

O.L.P. I(i i)cr cent 2 

O.U.P. :!2 per cent 4 

O.L.A. 4:: per cent 5+ 

Totul {>9 per cent 12-}- 


Pure chance on this basis would cause each position to occur three 
times in the total of 12 plus. It would seem, on the basis of these two 
thousand cases that something prevented the occurrence of O.L.P. in 
one-third of the cases (slightly more often in multiparas and slightly 
lc.ss often in primiparas) and that perhaps all of this one-third had been 
added to the O.L.A. group. Likewise, one might conclude that some fac- 
tor may have prevented the occurrence of O.D.A. in two-thirds of the 
in.stances where it would have occurred if only governed by pure 
chance, and that this factor had shifted the ])osition to O.D.P. about one- 
half the time and to O.L.A. the other half. On this basis, the urinary 
bladder would seem to he twice as great a prohibitive factor as the 
pelvic colon against presentation in the left oblique diameter. 

SUMJIARY 

If presentation in the right oblique diameter occurs with much greater 
frequency than in the left oblique, as is generally agreed by most writers 
(about seven to one) and has occurred roughly three to one in this series, 
it would seem that some more adequate explanation than the presence 
of the pelvic colon in the left iiosterior quadrant, of the pelvis must be 
offered. The presence of the urinary bladder in the right anterior 
quadrant convincingly offers this additional explanation and, in fact, the 
bladder would seem to be a moi-e important factor than the pelvic colon. 

It may also he noted that the total of occipitoposterior presentations 
(981) approximates the total of occipitoanterior presentations (1,021). 
Possibly, therefore, occiput posterior is not such a serious complication 
as we have been urged to believe. We hope to discuss this suliject soon. 
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DISCUSSION 

DR. P. J. SCHOENECK, Syracuse, N. Y. — We have been interested in this 
subject at the Syracuse Memorial Hospital because of the growing impression that 
posterior positions are far more common than ordinarily stated in the textbooks. 
In this connection I would like to ask Dr. Calkins his reason for including L.O.T. 
and R.O.T. positions as essentially anterior. These particular positions are usually 
considered as essentially posterior, especially as far as mechanism is concerned. 

In presenting our figures from Memorial Hospital, I must admit that the series 
is not as carefully controlled as is that of Dr. Calkins. The cases do come, however, 
from a teaching service and in general have been checked rather systematically. 
There were 3,999 vaginal deliveries from 1934 to 1937; of these 3,585 are used for the 
statistics as being the usual vertex presentations. 

Using Dr. Calkins’ method of including transverse cephalic positions in the 
anterior group, our percentages are, L.O.A., 44 per cent; R.O.A., 2G per cent; 
E.O.P., 20 per cent; and L.O.P., 10 per cent. 

If we regard the transverse cephalic presentations as essentially posterior the 
percentages become: L.O.A., 39 per cent; R.O.P. and R.O.T., 24 per cent; E.O.A., 
21 per cent; and L.O.P. and L.O.T., IG per cent. 

These figures confirmed our impression of a more frequent incidence of posterior 
positions in our institution than is ordinarily stated, namely' 40 per cent. 

That the distended bladder may become a factor in delaying descent and perhaps 
interfering with rotation is certainly' an occasional observation. If the bladder 
can influence mechanism of labor, it would seem it might also be a factor in de- 
termining position. 


DR. A. LOUIS DIPPED, Bauti.more, Md. — I am wondering what Dr. Calkins’ 
impression is of the actual incidence of occiput transverse positions, which he has 
grouped with the occipitoanterior po.sitions. Caldwell and Moloy, from an elaborate 
stereoroentgenologic study' of a relatively' small series, have shown the importance 
of transverse positions in the mechanism of engagement, for they' have found that 
transverse positions far exceed those of the oblique positions, the head engaging in 
occiput transverse in CO per cent of 200 cases. Plass, from a clinical study, found 
engagement of the fetal head taking place in the transverse positions in 21.8 per 
cent of 5,445 deliveries. In our own clinic, we find that engagement always occurs 
in a transverse position in the markedly contracted rachitic pelves. Furthermore, 
with the advent of the studies of pelvic architecture, it has become evident that 
engagement does occasionally' take place with the head in direct occiput anterior or 
direct occiput posterior. Caldwell and Moloy report engagement occurring in direct 
occiput anterior in 5.5 per cent of 200 cases or 17.7 per cent of 59 cases of anthropoid 
pelves. 


The pelvic colon and the urinary' bladder must play some part in the mechanism 
of engagement. Dr. Calkins has cited the influence of a colon distended by an 
enema. Occasionally, a distended bladder is known to prevent engagement of the 
fetal head but with relief of the distention engagement occurs promptly'. In the 1920 
edition of his textbook, DeLee describes a case in which a distended bladder caused 
rotation of an originally' obliquely anterior to an obliquely posterior position, but 
with drainage of the bladder the head returned to and engaged in the original 
occipitoanterior position. The bladder occurs as a right lower abdominal mass witn 
almost the same frequency as dextrorotation of the uterus, statistics showing that 
this is the position of the uterus in 80 per cent of the cases and Williams stating 
that the bladder is pushed to the right by rotation of the uterus on its vertica 
axis in possibly' 90 per cent of all pregnant women. If the hydrostatic wedge forme 
by the urinary bladder were of prime importance in the production of engagemen 
of the fetal head in the right oblique diameter, then the combined percentages o^ 
L.O.A. and R.O.P. should approach the.se figures. This is the case in Dr. Calkins 
series, yet he has included occipitotransverse with occipitoanterior positions. 

From a stereoroentgenologic study of over 300 pelves, most of which were con 
tracted in at least one diameter of the pelvic inlet, we have had to conclude t a 
in contracted pelves the position of engagement is most often determined by tie 
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shape and size of the pelvic inlet. Frequently, as in the cases of markedly con- 
tracted rachitic pelves, accommodation of tlie fetal liead, on account of the marked 
shortening of the obstetric conjugate, can take place only with the occiput in the 
transverse position. In contracted pelves, then, we cannot ascribe to the hj'pothesis 
that the urinary bladder causes the fetal head to engage most often in one or the 
other position of the right oblique diameter of the inlet. However, where the 
pelvic inlet is large, so that accommodation does not have to take place and par- 
ticularly where the pelvic inlet is circular in shape, the bladder may well act as a 
hydrostatic wedge to influence the mechanism of engagement. 

PEOFESSOE GHAELES BUEGEE, Budapest, Hungary. — agree with Dr. 
Calkins in general, though I %vish to mention another point, that is the physiologic 
position of the uterus. The pregnant uterus ph^’^siologically is not in the midline but 
falls backward and to the right. Therefore, the left side of the uterus ndll be more 
forward. That makes it understandable that O.L.A. and O.D.P. are more frequent 
than O.L.P. and O.D.A. As the statistics show that O.L.A. is twice as common as 
O.D.P ., therefore it is natural that O.D.A. is less frequent than O.L.P. 

I believe that one who especially looks for occiput posterior cases will And them 
more frequently-. But we know also that the majority of these cases show no delay 
of labor and therefore it has no great practical importance. In the cases where 
there is a delay we see a prolongation of the first stage and a tardy descent of the 
head into the pelvic cavity. For the tardy descent of the head I offered four years 
ago the following explanation: 

It is well known that the anterior wall of the bony peh-is or os pubis is much 
lower than the posterior wall formed by the hollow of the sacrum. As the head 
traverses the pelvis in the direction of the so-called pelvic axis, all points of the 
presenting part do not advance an equal distance. The part nearer the pubic arch 
reaches the outlet sooner than that approaching the sacrum. The situation resembles 
the bend in a circular race course, where the competitor on the inner side has a 
shorter distance to travel. In the occipitoanterior positions the small fontanel is in 
the anterior part of the pelvis and after a descent of only a few centimeters reaches 
a point deep in the pelvis. On the contrary, if the small fontanel is in the posterior 
section of the pelvis, or occipitopo.sterior po.sition, the head will not have engaged 
in the inlet after traversing the same distance. Obviously, if the small fontanel is 
in the posterior quadrant of the pelvis the course of labor will be more, difficult. 
The difficulty will be relatively insignificant if uterine action is vigorous or if the 
head is small in comparison with the peh-ic diameters. 

DR. GEORGE F. PENDLETON, Kansas City, Mo. — I can understand the in- 
fluence of the bladder and of the rectum in producing a posterior position, but 
there are other factors. Not only the pelvis but the abdomen may have something 
to do with the position, and the relaxation of the abdominal wall may be expected 
to have some effect on position. Last, it would seem to me that the site of the 
placenta would have a lot to do with position. 

DE. CALKINS (closing). — I will try only to answer the questions of why we 
class the occipitotransverse positions as anterior. There was no attempt to do that. 
We were interested in a study of occiput posterior and were studiously avoiding the 
inclusion as an occiput posterior of any case which was, or might be interpreted as, 
an occiput anterior. 



THE INCKEASED INCIDENCE OF J^^ETAL ABNORMALITIES 
IN CASES OF PLACENTA PREVIA^^ 

J. P. Greenhill, B.S., M.D., F.A.C.S., Chicago, III. 

(From ihe Department of Ohntetrics and Gynecolof/y, Loyola University Medical 

School) 


I N 1923^” I wrote a paper in whieli I tried to jioint out tiie relatioiisliip 
between placenta previa and fetal inon.sters and deformities. Today 
I should lilce to present additional evidence that abnormal babies occur 
more often in eases of placenta previa than otherwise. 

In discussing the etiology of mon.stcrs it has been customary to dis-- 
tinguish two types. First, the mon.sters in which the proper conditions 
to produce them are alrcad.v in tlie germ (and are tlierefore inherited) 
and second, those deformities which ai‘e due to certain external in- 
fluences which act upon a normal ovum after it is fertilized. In the 
first group belong such deformities as polydactyly, polymastia, cleft 
palate and others. ]\Iany monsters have been shown to depend on genes. 
A deformity such as hydrocephalus may be inherited in some individuals 
and it may be due to external factors in other eases. Furthermore, in 
some instances monsters may be due to a comliination of hereditary 
and environmental factors. When there is an hereditary tendency to 
monsters, the environment may determine whether or not a monster 
will develop in a particular case. However, many embryologists believe 
that heredity plays only a small role in the etiology of mon.sters whereas 
changes in normal eggs brought about by a variety of factors are re- 
sponsible for most monsters. 


Ballantj-ne says, "Tliere is good reason for believing that malformations and 
monstrosities are the product of morbid agents acting during the embryonic period.” 
Mall says, “A more careful study of my specimens . . . establishes beyond doubt 
. . . that all of them (1C.3 pathologic liunian enibryo.s) are developed from normal 
ova due to external influences ... to a condition which I shall term faulty im- 
plantation. ’ ’ Mall also says, ‘ ‘ Hertwig concludes properly that every human ovum 
has within it the power to develop into a monster, either anencephalic or otherwise 
and that it is not due to any abnormal condition of the germ, but to external jn- 
fluences that affect the growth of the egg.” Mall pointed out that His was 
inclined to abandon the theory of germinal origin of pathologic ova altogether. 
Giacomini, another student of pathologic embryology, emphasized the necessity for 
studying the form and structure of the decidua in normal as well as pathologic 
ova for at this point mechanical and nutritive influences must occur which are oi 
prime importance in the production of early pathologic embryos. Likewise, 0. Hert- 
wig believed that the power to become monstrous is not inherited but is due to ex- 
ternal influences. Van Scheer studied .348 Mongolian idiots and concluded that 
heredity played no essential part in the origin of these abnormal babies. He behews 
that a "disturbance in the development of the amnion arises from an improper im- 
plantation of the ovum in an abnormal uterine mucosa. Malpas inve.stigated 294 nia 
formed fetuses and found that "in the whole series .there was only one instance of a 
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inalforination with a hnown hereditary bias.” Hirst says, sumniarize present 

knowledge of the probable fundamental causation of monsters, it is fair to state 
tliat faulty implantation of the ovum probably due to insufficient preparation of the 
ute 2 -ine mucosa by follicular and luteal hormones, plus mechanical and chemical 
environmental influences must be held accountable I'ather than inherent germ 
tendencies.’’ Petersen’s analysis of his huge statistical data led him to conclude 
that, ‘ ‘ The observations tend to support the suggestion of Mall that these lethal 
malformations are due to early environmental disturbance.” Szendi reported two 
cases of single ovum twins in which one child was normal but the other was a monster. 
These monsters were definitely due to intrauterine conditions. 

Everyone is familiar with the experimental production of monsters beginning with 
E. G. St. Hilaire in the early nineteenth centuiy and continuing dorni to modern 
times. Particularly noteworthy is the work of Stockard who reduced all abnormal 
developments to a single factor, namely developmental inhibition or arrest. Stockard 
said, “All monsters are the result of the same cause and the tj'pe of monster de- 
pends upon the time at which the cause was in operation.” 

More evidence in support of the importance of environment in the production of 
deformed embiyos comes from a study of tubal piegnancies. Von Winckel believed 
that fully one-half of the fetuses in ectopic pregnancy were deformed. Mall found 
that 96 per cent of ova obtained from tubal pregnancies were abnormal. On the other 
hand, pathologic embryos were present in not more than 7 per cent of all intrauterine 
pregnancies early and late. On the basis of this vast difference (96 versus 7 per 
cent). Mall says, “It seems to me that the argument against the germinal theory of 
pathologic ova and monsters is overwhelming — pathologic embryos are nothing but 
young monsters.” 

Stockard has shown that single ovum twins as Avell as all nonhereditary malforma- 
tions are due to properly timed developmental arrests. (It may be emphasized 
here that the tendency to produce double ovum twins which are in reality not twins 
at all, is often hereditary. On the other hand, single ovum twinning is not directly 
inherited but is the result of immediate environmental influence on the course of 
development.) Stockard ’s conclusions are based upon animal experimentation but 
Arey maintains that these concept.s, “should apply equally well to human ab- 
normalities and twinning provided the ovum is subject to delay before implantation 
and to arrest afterward. There is ample evidence for both conditions in the tube.” 
Arey pointed out that the same conditions that induce or accompany tubal implanta- 
tion also appear to favor twinning, for tubal twins occur about fifteen times more 
often than twins in uterine pregnancies. 

It is generally agreed that in most eases of ectopic pregnancy the 
decidual reaction is poorly developed. Since the decidua supplies not 
only a place for the fertilized o^uim to implant itself, but also nourish- 
ment for the growing ovum, the high incidence of abnormal embryos 
and twins in ectopic pregnancies may be due to the insufficient decidual 
reaction which is present in the tube. 

PLACENTA PREVIA 

By placenta previa we mean a condition in pregnancy in which part 
or all of the placenta lies in the isthmus of the uterus. The isthmus 
of the uterus differs markedly from the corpus anatomically, physiolog- 
ically and biochemically. The musculature of the isthmus is not as Avell 
developed as in the corpus, the endometrium contains fewer glands 
and there is less stroma than in the body of the uterus. The isthmus 
has a separate blood supply. During labor it forms the zone of dilata- 
tion, whereas the function of the corpus is that of contraction. The 
istlimus does not react to hormones, hence it does not develop a true 
premenstrual hypertrophy or a predecidual compacta. Furthermore, 
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Simon lias sIiomti that even in cases where the glands of the isthmus 
show some dilatation in the premenstrual period, there is no glycogen 
present or only a small amount. Since glycogen is nourishment for the 
early ovum its absence may account for the infrequency of embedding of 
an ovum in the isthmus. Likewise, when a fertilized oinim i.s implanted 
in the isthmus or when part of the placenta develops in the isthmus 
thereby producing a placenta previa, an embryo may develop ab- 
normally because of the deficient decidua, just as occurs in tubal preg- 
nancy. If this supposition is correct there should be more fetal monsters 
and deformities and twins in cases of placenta previa than in eases of 
implantation of the placenta in the corpus uteri. Strassmann, Essen- 
Moeller and Irving have each reported that twins occur much more often 
in cases of placenta previa than otherwise. Furthermore, Strassmann 
and Roggenkaemper have each shown that babies associated with 
placenta previa are relativelj’’ underweight for their length. Another 
difference betw^een placenta previa babies and others is the male rfemale 
sex ratio. Wesselink reports that in 980 cases of placenta pre\na in 
Holland, the male:female sex ratio was 124:100 instead of the normal 
105:100. He. believes this is due to the deficient decidual reaction in 
the loAvcr uterine segment with consequent defective nourishment of the 
embryo. 

CLINICAL DATA 

To determine statistically wdiether or not monsters occur more often 
in eases of placenta previa, I wn’ote to many clinics chiefly in the United 
States but also a few in Canada and Great Britain. I received informa- 
tion from 26 clinics concerning 369,597 labor cases and from 14 ad- 
ditional cluiics concerning their placenta previa cases. Among the 
369,597 labor cases there were 3,474 fetal deformities, an incidence of 
0.94 per cent (Table I). 

Mall claimed the incidence of all deformed emhryos and fetuFC.s for intrauterine 
gestations was 7 per cent. However, most of these deformed embryos were expdle't 
spontaneously as miscarriages early in pregnancy. Tlie incidence of fetal monsters 
at term was only O.G per cent. Mall found that “three well-formed mon.sters are 
aborted in the early months of pregnancy for every one wliich goes to the end of 
pergnancy. ’ ’ 

Guttmacher has shown that twins occur more than twice as frequently in abortions 
as in pregnancies which go to viability. Alost likely a frequent cause of spon- 
taneous miscarriage in the early months of gestation is placenta previa. Were 
interrupted pregnancies to continue to term the incidence of fetal deformities m a 
pregnancies but e.speeially in cases of placenta previa would be far greater than it is. 

In the 40 clinics from which I obtained data, there were 3,423 casc.s 
of placenta previa and among these cases there were 94 fetal monstens, 
an incidence of 2.75 per cent (Table II). Thus the incidence of ab- 
noi’mal babies tvas almost three times as high in the placenta previa 
cases as in the entire 369,597 eases (2.75 versus 0.94 per cent). 

I found in the literature seven articles in wdiich the number of de- 
. formed babies in large series of placenta previa cases was quotec 
(Table III). The total number of placenta previa cases in these re- 
ports was 1,023 and the number of fetal monsters among these eases was 
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17. If we add these 1,023 placenta previa cases to the 3,423 eases I col- 
lected, the total niiinher of cases of placenta previa analyzed by me 
amounts to 4,446. The entire number of deformed babies in the com- 
bined series amounts to 111. Hence, among the 4,446 cases of placenta 
previa the incidence of deformed children was 2.5 per cent (Table IV). 
This figure is between 2i/^ and 3 times as high as the incidence of fetal 
deformities in the 369,597 cases. 


Table I 


INSTITUTION 

NO. OF 

LABOR 

CASES 

NO. OF 
FETAL 

DEFORMITIES 

Philadelphia Midwives (Nicholson) 

90,500 


Chicago Lying-in Hospital 

35,179 

611 

Johns Hopkins Hospital (Alauahan) 

32,000 

224 

Elizabeth Steel Magee Hospital (Ziegler) 

23,958 

305 

Edinburgh Royal Maternity (Sturratt) 

22,740 

198 

Margaret Hague Hospital (Cosgrove) 

21 ,433 

393 

Cook County Hospital 

10,242 

48 

Chicago Maternity Center (Tucker) 

14,315 

48 

Lewis Memorial Hospital — Chicago (Fortin) 

13,201 

129 

Woman’s Hospital — Detroit (Daniels) 

11,122 

176 

Lying-in Hospital — New York (Stander) 

Woman’s Hospital — New York (Barrett) 

10,099 

287 

9,023 

9,194 

161 

Royal Victoria Hospital — Montreal (Fraser) 

66 

Methodist Episcopal Hospital — Brookl.yn (Matthews) 

8,617 

220 

Cedars of Lebanon Hospital (Lazard) 

6,514 

62 

Carney Hospital (Phaneuf) 

6,428 

10 

Stanford Univ. School of Med. (Fluhmann) 

0,279 

8 

Multnomah Hospital (Holman) 

5,693 

38 

Bellevue Hospital (Freed) 

4,030 

26 

University of .Southern California (McNeile) 

3,779 

80 

University of Michigan (Miller) 

3,447 

119 

Indianapolis City Hospital (Beckman) 

2,500 

9 

Wesley Hospital — Chicago (Serbin) 

2,040 

4 

M. P. Rucker (Richmond) 

1,579 

12 

University of Wisconsin (Harris) 

1,612 

22 

St. Margarets Ho.spital — Pittsburgh (Titus) 

1,313 

20 


369,597 

3,474, 0.94 
per cent 


The incidence of fetal deformities in cases of placenta previa most 
likely would be much higher than it is were it not for the fact that 
there are two types of placenta previa. In the first type, the ovum is 
implanted in the lower part of the body of the uterus and a portion 
of the placenta grows down into the lower uterine segment. In the sec- 
ond type, the ovum is primarily implanted in the isthmus. In the first 
group, of cases, there is ample nourishment for the growing ovum, hence 
little chance for the development of a monster. In the second group, 
however, the decidual reaction is incomplete and hence there is a mucli 
greater likelihood for the development of an abnormal fetus. For- 
tunately the second group is much less common than the first, else there 
might he a greater incidence of' fetal deformities. 

In emphasizing the relationship of the lower uterine segment to fetal 
deformities, I am not unmindful of the fact that the actual total num- 
ber of monsters in pregnancies situated in the ’body of the uterus is far 
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I’AIILB II 


INSTITUTION 


NO. OK 
PUACENTA 
PREVIA 
CASE.S 


Edinburgli Eoyal Maternity (Hturratt) 531 

London Ho.spital for Women (Davies) 481 

Elizabetli Steel Magee Hospital (Ziegler) 247 

.Tohns Hopkins Hospital (Manalian) 222 

Chicago Lying-in Hospital 194 

Margaret Hague Hospital (Cosgrove) 149 

Cook County Hospital 140 

Toronto General Hospital (Scott) 132 

University of Minnesota (Litzenberg) 100 

Woman’s Hospital — New York (Barrett) 89 

University of Southern California (McNcile) 80 

Hospitals of Memphis (Eeinberger) 75 

Woman’s Hospital — Detroit (Daniels) CG 

Cleveland Maternity (Bill) 05 

Cedar Eapids — Iowa (Brown) 02 

Evanston Hospital (Smith) 00 

Lj’ing-in Hospital — New York (Slander) 58 

University of Michigan (Miller) 50 

University of Eochester (Wilson) 50 

Eoyal Victoria Hospital — Montreal (Fraser) 48 

Lewis Memorial Hospital — Chicago (Fortin) 47 

University of Kansas (Calkins) 47 

Methodist Episcopal Hospital — Brooklyn (Matthews) 45 

Multnomah Hospital (Holman) 44 

Cedars of Lebanon Hospital (Lazard) 38 

Stanford U. Med. School (Fluhmann) 35 

Louisville City Hospital (McConnell) 34 

University of Iowa (Plass) 30 

Eichmond, Va. (Eucker) 29 

Indianapolis City Hospital (Beckman) 27 

Bellevue Hospital (Freed) 25 

Sibley Memorial Hospital — Washington (Kotz) 24 

Chicago Maternity Center (Tucker) 21 

British Post Graduate School (Moir) 21 

We.sley Hospital — Chicago (Serbin) 12 

George Washington University (Kotz) 12 

University of Wisconsin (Harris) 11 

St. Margarets Hospital — Pittsburgh (Titus) 10 


3,423 


NO. OK 
KETAIj 

DEKORMITIES 


8 

0 
•J 

10 

12 

4 

10 

7 

0 

2 

1 
2 
1 
4 
2 
1 
4 
0 
0 
0 
4 
0 
1 
0 
0 
0 
3 
0 
0 
0 
1 
0 
2 
1 
0 
0 
0 

_0 

94, 2.75^ 
per cent 



CA.SES OK 
PEACENTA 
PREVIA 


NO. OK 
IIBKOKMITIES 


Irvdng 

Genova 

Arnold 

Siegel 

Lieberman 

Edinburgh Maternity 
Ekas 
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greater tlian the niimher of defective babies in the lower uterine segment. 
This, of course, is due to the fact that corpus pregnancies occur about 
1,000 times more frequently than eases of placenta previa (DeLee, 
Williams). However, whereas abundant and healthy decidua is found 
in the vast majority of pregnant uteri, there arc instances where for 
one reason or another the decidua is defective. When ova are implanted 
in such uteri with defective decidua, deformed babies may result. The 
occurrence of abnormal decidual reaction may explain why women who 
give birth to monsters frequently have miscarriages, premature labors. 


Table IV. Summary 


Total number of labor cases 

Number of deformed babies 

Incidence of deformed babies 


.‘169,597 

3,474 

0.94 per cent 

Total number of placenta previa 
Number of deformed babies 

Incidence of deformed babies 

cases in forty clinics 

3,423 

94 

2.75 per cent 

Total number of placenta pre^’ia cases 
literature 

Number of deformed babies 

Incidence of deformed babies 

in forty clinics and 

4,446 

111 

2.5 per cent 


and stillbirths shortly before and after the birth of abnormal babies. 
It may also account for the relative sterility which often occurs just 
before a malformed baby is born because the decidual reaction may have 
been insufficient to permit implantation or development of a fertilized 
ovum. Furthermore, defective decidua may be responsible for the repeti- 
tion of the same or different types of malformed babies in the same 
woman, because the abnormal decidua may be present in repeated gesta- 
tions. Defective children occur much more often in women past forty 
years of age than in young women. This may be due to the fact that 
many women who reach forty years of age have gone through a number 
of full-term pregnancies, miscarriages, and perhaps intrauterine manipu- 
lations, such as curettements, manual removal of the placenta, and so on, 
any or all of Avhich may have resulted in a localized or generalized dis- 
turbance in the endometrium. 

These ideas are contrary to tlie belief of Murpliy who said, ' ‘ Eeproductive in- 
efficiency was indicated by (a) the long period of relative sterility frequently ob- 
served immediately preceding the birth of the malformed child, (b) the nearness 
of miscarriages, premature births and stillbirths to the malformation pregnancy, 
(e) the high incidence of malformed offspring born to older mothers, and (d) the 
increased frequency of congenital defects among brothers and sisters. Since these 
evidences of reproductive weakness, in very many cases, operated over a period of 
years, it seems likely that their origins rested upon defects within the germ cells, 
rather than upon abnormality in the emuronment. ” 

In support of my contentions and opposed to Murphy are the state- 
ments of the emljryologists and others quoted in the first part of this 
present paper and also the following quotations. 

Malpas says, ‘ ‘ The frequency with which a given malformation was followed later 
by another type of malformation appeared to show from another standpoint that 
most of the malformations dealt with could not be due to the action of specific 
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groups of genetic factors and reinforced the view that they are mostly attributable 
to the interplay of environmental factors.” Van der Scheer says, "In mothers of 
Mongolian idiots there must be an inhibiting factor of progenitor, the origin of which 
supposedly must be ascribed to an affliction of the uterus or the uterine mucosa. . . . 
The cause must be found in the mother because in families with Mongolian idiots 
there are many miscarriages, fetal deaths, and monsters and tliere is a long interval 
between the Mongolian idiot and the previous birth of a live child. The Mongolian 
idiot is not only often the last born but also a late comer.” Greig in discussing 
localized congenital defects of the scalp says, “Moreover heredity is not a factor, 
though more than one child in the .same familj- may be affected. ” 


The 4,446 cases of placenta previa may seem to be a small number of 
cases on which to base conclusions but when we realize that placenta 
previa occurs approximatelj'’ once in a thousand labor cases in general 
practice, the 4,446 eases represent about 4,000,000 cases. 

In some clinics the difference between the incidence of monsters in 
the cases of placenta previa and all the obstetric cases is striking. For 
example in the old Chicago Lying-in Hospital with Avhich I was associ- 
ated, there were 35,179 babies born from Julj’- 1, 1918 to June 1, 1931, 
when the hospital was closed. There were 611 fetal monsters in this 
series, an incidence of 1.7 per cent. On the other hand, among the 194 
eases of placenta previa observed in this institution during the same time 
there were 12 monsters, an incidence of 6.2 per cent. All of the monsters 
were dead on delivery or died shortly afterward. Tliere were six babies 
with anencephalus, two with spina bifida, two with eventration of the 
viscera, one with hydrocephalus, and one with scleroderma neonatorum 
(Hospital Nos. 11421, 17158, 20409, 24377, 24997, 26695, 58706, 58771, 
63991, 66662, 70710, 79799). 

The increased frequency of fetal monsters in cases of placenta previa 
has more than academic interest. First, dangerous and even fatal bleed- 
ing may result from placenta previa associated with a hydrocephalus if 
the latter is not recognized and delivery is forced through the vagina. 
Second, more and more cesarean sections are being performed through- 
out the world for placenta previa. It is most uncomfortable to deliver 
an unrecognized fetal monster by cesarean section, especially if the 
abdominal route was urged by the physician in order to secure a live 
baby. Fortunately, in a large proportion of cases of placenta previa, 
it is possible to detect fetal monsters in utero, if not by physical then 


by x-ray examination. 

In the paper which I vTote on this subject in 1923, I found that 12 
of the 21 monsters mentioned in that paper had cranial defects. In my 


present data I have loiowledge of the type of deformity in 6 ( cases. 
There were 19 babies with anencephalus, 7 with hydrocephalus and 10 
■with spina bifida. The anencephalic and hydrocephahe liabies can often 
be detected by physical examination but certainly by means of roentgen 
ray pictures. Furthermore, as I suggested in 1923, spina bifida may 
also be detected on x-ray plates if this anomaly is .specifically looked for. 
Hence, approximately half of the monsters associated with placenta 


previa can be determined before delivery. 

The practical lesson, therefore, is that we should bear in mind the 
increased frequency of fetal deformities in cases of placenta previa an 
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take an x-ray picture of such a patient. By this means many fetal 
monsters will be found which otherwise would have been overlooked. 
In most of these eases conservative means of delivery will he employed. 
In some cases, however, cesarean section will he the safest treatment for 
the mother notwithstanding the presence of a monstrosity. 

SUMMARY 

In this paper I have attempted to show that fetal monsters and de- 
formities occur more frequenth'- in cases of placenta previa than other- 
wise. Evidence has been presented from embryologists and others to 
show the great role played liy environment in the etiology of monsters. 
Clinical data to support this are olitained from the very high incidence 
of malformed embryos and twins in eases of tubal pregnancy where the 
decidual reaction is onlj’- slightl.y developed. Likewise, it is pointed out 
that the decidual reaction in the isthmus of the uterus is poorly de- 
veloped and that this plaj’-s a role in the causation of abnormal fetuses 
in eases of placenta previa. I collected data covering 369,597 labor 
eases and found that whereas the incidence of fetal monsters was 0.94 
per cent for the entire group, the frequency of fetal deformities in the 
3,423 cases of placenta previa in essentially the same group was 2.75 
per cent. If to these 3,423 eases are added 1,023 cases of placenta previa 
which I collected from the literature, the incidence of fetal monsters 
and deformities for the entire group of 4,446 eases of placenta previa 
(representing approximately 4 million obstjetric eases) was 2.5 per cent 
as contrasted with 0.94 per cent for all obstetric cases. 

In approximately half of all the abnormal fetuses associated with 
placenta previa, the deformity consisted of defects which can easily be 
recognized by means of x-ray pictures. Hence, in every case of placenta 
previa an x-ray picture should be taken. The detection of fetal monsters 
will usually load to conservative ti’eatment although cesarean section 
will have to be employed in some cases in spite of the fetal abnormality. 
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DISCUSSION 


DR. R. M. H. POWER, Montkkal, Que. — E nvironment in relation to the produc- 
tion of monsters must be regarded from the angle of "soil and nutrition"; these 
are really synonymous terms and are under endocrine control. The endoinetriura 
in its secretory phase is the result of endocrine stimuli, and represents the total of 
endocrine synchronization for that particular month, i.e., the united efforts of the 
pituitaiy, tliyroid, and the ovary. The influence of imperfect nidation may affect 
the whole after life of the fetus, and nidation depends upon two factors. First, 
the ability of the troplioblast to open up maternal sinuses. Second, the sus- 
ceptibility of the maternal tissues to be opened up. This susceptibility depends 
upon estrogenic and luteal factors. Therefore, all environmental fetal deformities 
must trace their origin to one or both of the.'-’e factors. 

Not all portions of the endometrium are affected to tlie same degree at the same 
time; thus we may find side by side in tlie .same endometrium, as .shown by my 
slide, advanced stages of preparation, with other areas of decided lack of prepara-, 
tion. 

The results of animal e.xperimentation should apply to human abnormalitie.s. A 
student of animal husbandry recently stated, "Over 98 per cent of hens' eggs arc 
normal, and if properly fertilized will generate a normal chick if circumstances of 
environment are normal.” Wo must realize from the above .statement, that the 
great majority of teratomatous growths are due to faulty preparation of the soil. 

Stockard and others have shown that a reduplication of embryonic parts, may be 
brought about experimentally by a temporary’ arre.st of embiyonic development at a 
critical growth period. AVhen a growing apical bud of a twig is arrested in develop- 
ment by pinching off or other methods, dichotomous growth occurs and as a result 
the two adjacent axillary’ buds, quiescent during the supremacy of the apical bud, 
begin to develop) twin branches. Similarly the same author has produced a re- 
duplication of parts and marked degrees of twinning in trout embryo.s, by arresting 
the development at a critical growth period. 


DR. J. K. QUIGLEY, Roche.ster, N. Y.— Dr. Greenhill has made out a strong 
case for a greater frequency of fetal deformities in the cases of placenta previa. The 
reason he advances is very pjlausible, namely faulty implantation due to imperfect 
decidual reaction which is more common in ca.«e of placentation in the lower uterine 
segment. 


Dr. Greenhill 's estimate of 2.5 per cent frequency’ in pilacenta previa as ugnind 
per cent in all pregnancies, while it means that tliis frequency is two and onc-bal 
times, nevertheless means that 97>/^ per cent of babies born to mothers with placenta 
previa do not have congenital deformities and abnormalities, so that from a practica 
standpoint it is not of great importance and I do not believe it sufficient to demau 
x-ray’ examination of all cases of placenta pirevia subjected to cesarean section. 

If this form of delivery offers the better jirognosis for the mother in some cases, 
particularly in placenta previa in the primipara and in cases of the central or com 
plete variety, I would not be deterred from this course in the interest of the mot icr 
even with a 2.5 per cent chance of obtaining an anencephalic monster any more 
than I would hesitate to deliver by the abdominal route the occasional case of ah a iQ 
with the knowledge that the child had perished, if I thought the chances for m 
mother were better than by delivery through the pelvis. 

A review of the records of the Rochester General Hospital since 192(i re^eulc^^ 
71 cases of placenta previa and in none of these were any congenital dcforitu ms 

found. 
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There is an interesting parallel in the correlation between anencephalic monsters 
and hydramnios, acute and chronic. Inasmuch as the cause of hydramnios has never 
been satisfactorily established, the association of these two conditions is not as easily 
explained as is the coexistence of placenta previa and fetal deformities. This asso- 
ciation of hydramnios and deformities I believe to be much higher than 2.5 per cent. 

DE. EVAN SHUTE, London, Canada. — ^A good placental foundation ordinarily 
appears to depend upon the balance in the maternal organism between the invasive 
qualities of the chorion and the powers resisting chorionic aggression (to borrow 
Dr. Montgomery’s picturesque term). Vitamin E appears to favor villous penetra- 
tion of the uterine wall and estrogens to resist it. Therefore it is interesting to 
speculate upon just what is the etfect of vitamin E on the origin of monsters. 

Eecently I had occasion to collect the data in the literature on the fetuses de- 
livered after threatened abortion had been successfully controlled until at least 
the fifth month by means of vitamin E or its cousinlj' hormone, progesterone. Of 443 
patients so treated only 2 per cent expelled deformed fetuses. If the idea so 
generally held — viz., that most aborting fetuses are defectives — be true, one can 
scarcely escape the conclusion that vitamin E and progesterone may actually facilitate 
a completion of the inadequate development of certain types of defectives if given in 
time. 

In this connection it is interesting to recall Peterson’s observation that very few 
abnormal fetuses are conceived in Chicago in the months of July, August, and 
September each year. Although this does not appear to be borne out in Philadelphia, 
according to Murphy’s intensive survey, it is true for our part of Western Ontario. 
As it is in these months that most vitamin E is available in green diets, there may 
be a correlation between E deficiency and the conception of anomalous fetuses. 
Hence the biologic significance of such established folk customs as June weddings. 

Moreover Peterson’s map of the United States showed that the incidence of ab- 
normalities decreased as one went toward the south. Petei’son held that barometric 
pressure was the significant factor in this phenomenon, but I would suggest that 
dietary variation was the more probable cause. 

The problem is not easy to settle experimentally, since such e.xperiniental animals 
as rats, at least, appear to be too well integrated somaticallj' for any disruptive 
influence of an E-deficient diet to be revealed. However, I have found two hydro- 
cephalic young in the litters of rats on E-low diets and the occurrence of hydro- 
cephalics and cretins in such litters has also been reported by Barrie in England. 
Possibly more highly organized forms such as man may more easily display a greater 
variety of response to such vitamin deficiency. 

At present we are trying to collect data on women whose only previous conceptions 
have all ended in the birth of defectives, and whom we can treat with vitamin E 
from the beginning of later pregnancies. We have only 4 such cases to date, of whom 
3 have completed their pregnancies and had normal children. Such a series when 
much larger may prove significant. 

DE. GEEENHILL (closing). — Cesarean section will often have to be done not- 
withstanding a monstrosity because this operation is usually performed for the sake 
of the mother and not for the child. In cases of partial placenta previa, delivery 
through the vagina should be carried out when there is knowledge of a deformed 
baby. 

About eighteen years ago while doing some work at the Carnegie Institute in 
Baltimore ndth Dr. Streeter, I had an opportunity to learn a good deal about embryos 
and young fetuses. A relatively large proportion of fetuses expelled spontaneously 
were found to be abnormal. Because of this knowledge I have always been hesitant 
about using progesterone in cases of threatened abortion for fear that full-term 
monstrosities might result. However Shute’s information about the 344 cases of 
threatened abortion with only a 2 per cent incidence of fetal monsters is remarkable. 
Undoubtedly vitamin E must have played some part. 



MATEKNAL AND PETAL EXPECTATIONS WITH 
MULTIPLE PREGNANCY'^ 


John C. Hirst, A.B., M.D., P.A.C.S., Philadelphia, Pa. 

(From the Department of Ohsietrics, University of Pennsylvania Medical and 

Graduate Medical Schools) 

T his study is offered for three reasons : first, as response to aroused 
public interest in plural births due to survival of several recent 
American t and two British J quadruplets, and of course the Canadian 
Dionne quintuplets, to indicate Avhat may reasonably be expected from 
the occurrence of multiple pregnancy; second, to show that the acci- 
dent of more than one birth at a single confinement should be any- 
thing but a matter of the usual amazement and chagrin to the physi- 
cian, astonishment and dismay to the pai'ents and amusement to every- 
body else ; and third, to offer personal comments on toxemia of preg- 
nancy as seen in twins and triplets. 

The material presented is a brief summary of the literature con- 
cerned with unusual complications seen in plural births, as Avell as 
leading articles bearing upon our statistics, which are derived from 
223,394 total births beyond sixteen weeks’ gestation in the City of 
Philadelphia in the seven j’-ears from 1931 to 1937 inclusive, as ob- 
tained from the Municipal Bureau of Vital Statistics. Prom these arc 
obtained through the Philadelphia Maternal Mortality Committee 
(Philip P. Williams, M.D., Chairman) the plural births among 1,469 
puei’peral deaths from all causes as well as 835 deaths excluding those 
associated with abortion, miscarriage and ectopic gestation. To these 
groups are added detailed progre.ss of .3 sets of triplets and 219 pairs 
of twins out of 19,463 total births beyond twenty weeks’ gestation in 
the Philadelphia Lying-in Hospital from July 1, 1929, to June 30, 
1938; 1 set of triplets and 60 pairs of twins out of 5,483 births in the 
Mateniitj’" Department of the Hospital of the University of Pennsj4- 
vania from 1931 to 1937 inclusive, and a recent “experimental” group 
comprising one set of triplets and 26 pairs of twins Horn the last 2,000 
births in the Preston Retreat, Philadelphia. 

The scope of the study does not include speculation on the cause or 
mechanism of twinning or on the accuracy of reported habitual litters 
as evaluated by Greulieh;^ or on diffei'entiation and biologic differ- 
ences and relative frequency of single and double ovum twins, race, 
recurrence and age, so well described by Guttmaeher,^ but is con- 
cerned chiefly with results seen in plural births. 

‘Read, by invitation, at the Pifty-Fir.st Annual Meetiner of tbe American 
tion of Ob.stetrician.';. Gynecolocist.*! and Abdominal .Surgeon.";, White Sulphur bP' - ■ ' 
W. Va.. .September 22 to 21. 19S8. . 

tMullins, mixed, acred 1 year. Porter. Okl.a. ; Kasper, mixed, aged 2Vj yrs-, ji 

Neev Jersey; .Schense. mixed, acred 7 yr., Aberdeen. S. D. ; Morlok. 
yr. Lansing. Mich. ; Perricone, male.s. aged 9 yr., Beaumont, Texas ; Keyes, 
aged 23 yr., Hollis, Okla. 

JTaylor, mixed, aged 3 months ; Vlites, aged 3 years. 
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CITY OP PHILADELPHIA STATISTICS 

Maternal Jlesults . — In this large series, in addition to giving the maternal death 
rate from all puerperal causes, we added an additional rate obtained by deducting 
deaths associated with abortion, miscarriage, and ectopic gestation for comparison 
with the twin birth death rate over 16 to 20 weeks’ gestation. This was done because 
many multiide pregnancy miscarriages are overlooked, and because the literature 
shows only 65 unilateral and 43 simultaneous bilateral ectopic twin pregnancies (Falk 
and Blinick,3 Levine,"* Pudney,5 Ferguson,6 Siegler,r Lulls ). It is apparent from 

ALL PUERPERAL DEATHS 
PER 1000 BIRTHS 


PUERPERAL DEATHS EXCLUDING THOSE 

^///^ ASSOCIATED WITH ABORTION AND 
ECTOPIC GESTATION 

I 1 PUERPERAL DEATHS ASSOCIATED WITH 

I 1 TWIN BIRTHS OVER 20 WEEKS GESTATION 



Pig. 1. — Maternal mortality rates in Philadelphia during- tlie last seven years, 
showing an average of 1.21 per cent for twin births, 0.50 per cent for all puerpenal 
deatlis, and 0.33 per cent excluding abortions and ectopic gestations, compared to 
1.88 per cent for 279 twin births in the Lying-in and University of Pennsylvania 
Hospitals. 

Fig. 1 that the average maternal death rate (1.21 per cent) associated with plural 
births over sixteen weeks ’ gestation, during the last seven years, was three times the 
average rate (0.50 per cent) for the total puerperal deaths and over four times as 
great as the average rate (0.33 per cent) for maternal deaths excluding abortion, 
miscarriage, and ectopic gestation. At this point, it may be stated that Phila- 
delphia experienced no quadruplets over 16 weeks’ development, but from the three 
years 1034 to lOSG, inclusive, there were seven known triplet births^ (1:13,253) and 
in the remaining four years, 16 calculated (1:8,000) additional, but there were no 
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Splitting up tlic twin deatlis according to Fig. 2 hIiows tliat, wlicreas tlie noriiml 
incidence of viable twin birtlis averagefi under 3:90 (1:100-1- in our Pliiladelpliin 
series), the frequency was doubled in the .«eptic and cardiac dcatlis, quadrupled in 
tlie late gestational toxemic, and incrca.xed to tlie amazing frequency of 1:18 in the 
postpartum liemorrliage fatalities, ft is obvious therefore that in spite of tlic 
fact that in Philadelphia 80 per cent of all patients to be confined are hospitalized, 
each woman with multiple pregnancy as.sumes risk sufficiently great as to require 
extraordinary precautions suggested later. 

Infant licsultx . — Only the general .stillbirth (over IG to 20 weeks) rates and the 
neonatal death (over 28 weeks or 1,500 gm.) rates for the years 1.9.^] to 1937 in- 
clusive (Pig. 2) can be presented for the entire city of Philadelphia, since the 8till- 



PHILADELPHIA I HO.SPITALS 

Fig. 2. — Comparison of gross stillbirtli.s and neonatal deaths over sixteen 
Philadelphia with rates among 558 twins in the Eying-in and University of i cnn. ) 
vania Hospitals. 


birth Committee of the Philadelphia Obstetrical Society (chairman, 'J’haddeus 
gomery, M.D.) and the Neonatal Death Committee of the Department of Hc<i | 
(chair-man, Ealph Tyson, M.D.) are of recent origin and have not yet 
causes of their respective deaths. The above rates, like the general maternal r.i 
show a gradual decline with a seven-year ai'crage of 3.8 per cent for stillbirths, am. 
2.75 per cent for neonatal deaths (total 6.55 per cent), which is roughly one-half t le 
respective rates (gross 7.0 per cent and 13.C2 per cent; corrected G.27 per cent an( 
G.l per cent) among 558 twins in the author’s ho.spital series. The latter, tot.ung 
12.37 per cent (corrected), .show a reversal of the two type.s, indicating 
maturity is of greater importance in the postnatal than in the natal period o a. 
infant’s existence. 
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THE LYING-IN, UNIVERSITY OP PENNSYLVANIA AND PRESTON RETREAT 

HOSPITAL SERIES 

Since there Avere but five instances of triplets, these may be disposed of briefly 
at this point according to a recent report toxemia in one mother, post-partum 
hemorrhage in anotlier, and severe endometritis in a third, but all labors and de- 
liveries easy, due to marked prematurity in each case. One infant was stillborn, 
four died within a short time and probably the sixth. Since that report, one ad- 
ditional set of sypliilitic triplets in the twenty'-sixtli week of gestation has been 
confined as an emergency undiagnosed case in the Lying-in Hospital without dystocia 
or other complications, delivering spontaneously with only twenty-five minutes be- 
tween infants which were all females and weighed 1 pound 4% ounces; 1 pound 
4% ounces, and 1 pound 4 ounces, all of whom died in a few hours, and combined 
with the above triplets yield an infant mortality of over 50 per cent. 

Progress of twin pregnancy and infants from tlie first two hospital 
services, rein’esenting 95 iier cent registered confinements, are com- 
bined and will be described under five beadings, namely: pregnancy, 
labor, delivery, piierperinm, and infant. 

1. Pregnancy . — Among 279 double pregnancies of twenty weeks’ gestation or 
over, there were but 40 primigravidas, the average being gravida 3.8. The duration 
of pregnancy averaged 35.4 ^veeks from tlie first daj' of the last period, which 
partly accounts for the fact that only 99 duplications were diagnosed before labor, 
20 in labor and 100 or the majority as late as birth. The earliest diagnosed case 
was that of twins in one horn of a double uterus at thirteen weeks by the author by 
means of double ballottement and relatively increased urinary anteiuor pituitary- 
like excretion. Eoentgenography confirmed the diagnosis in 58 cases, proved the 
only means of diagnosis in 24, was not utilized at all in the gi’eat majority or 195, 
and was erroneous in 2 of the pregnancies, whicli were classified as: private 34; 
registered ward 219; registered student out-ser\uce 10; and emergency or un- 
registered 15 (5.4 per cent). 

Complications . — Excess weight was frequent, the greatest amounting to 70 
pounds (200 to 270 pounds), which according to Matthews^ wiien over 200 pounds 
predisposes to excess kidney, liver, and heart stress, prolonged labor in the ma- 
jority, some tj'pe of complication in 75 per cent, and malposition in 26 per cent of 
all such cases. Toxemia appeared 37 times as pre-eclampsia (14 quite “mild,” 
and 2 superimposed on nephritis), 3 times as eclampsia, and only 7 times as hjq)er- 
emesis. If to the mild pre-eclamptics may be added 12 instances of considerable 
edema only, we obtain a picture simulating low reserve kidney (Stander’siz tempo- 
rary disorder distinct from all nephritides, not distinguishable from “mild pre- 
eclampsia,” featured bj^ slight hypertension and albuminuria and occasional slight 
edema in young nulliparas, and recurring in only one-half of subsequent preg- 
nancies), which this author attributes to the usual decided abdominal tension common 
to both first and multiple pregnancies, and resulting probably in either renal ischemia 
or ureteral distortion. This theory is further suggested by the fact that from 40 
single viable pregnancies subsequent to tudn births reported in our series of whom 
8 had experienced toxemia, only 3 showed recurrent toxemia. 

On the other hand, if lateral ureteral pressure, deviation or other obstruction 
be related to late gestational toxemia, it should be especially ai^parent in multiple 
pregnancies, yet only 4 of our 279 twins showed obvious ureteral pain and/or infec- 
tion. Tins is neither in agreement with original data obtained by the author in 
1929,13 when from man}' cystoscopic investigations in 2,101 pregnancies appeared 140 
(6.6 per cent) cases of proved pyelitis, mostly of the infected hydronephrotic group, 
and 23 cases of extreme simple hydronephrosis both in much greater proportion 
among 44 cases of hyperemesis and 232 cases of late gestational toxemia than among 
the normal pregnancies; nor in agreement with Peter’s and Zimmerman ’s25 later 
data on the relation of pyelitis to toxemia of pregnancy. Prom this we concluded 
that ureteral-renal embarrassment of some sort including distal ureteral congestion 
and/or edema was related to gestational toxemia, and having found extreme tempo- 
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raiy bilateral hydronephrosis and relatively normal estrogen and anterior pituitary- 
like excretionaa in a triple pregnancy complicated by very mild late gestational tox- 
emia at thirty-eight weeks, a we continue in this belief, discounting the infrequency 
of ureteral symptoms in the present twin series on the basis of lack of present 
cystoscopic facilities maintained in and by the two maternity departments con- 
cerned. A final comment on the common edema of late twin pregnancy is the sig- 
nificance of change of blood volume which is increased 20 per cent in normal single 
late pregnancyi^ and greatest of all in twin pregnancyqia all of the aforeraentioneJ 
ideas being apparently opposed to but not incompatible with the generally accepted 
general-arteriolar-spasm mechanism in late gestational toxemia.i® 

Syphilis played its usual part, affecting 17 or 0.1 per cent of the mothers; severe 
cardiac deficiency alTected 14, while placenta previa and partial abruptio placentae 
endangered, respectively, 5 and 3 pregnancies, yet there were no prenatal deaths. 

2. Labor. — ^Labor began and continued spontaneously towards the second births 
in 193 of the eases; medical- induction was utilized 24 times, and failed only 9 times. 
Excluding podalic version, tlie membranes of the first sac were artificially ruptured 
14 times, of the second 45 times; and surgical induction was required only 4 times. 
Only 27 instances of d 3 ’stocia were noted, with an average duration of 23.4 hours 
in such cases. In spite of frequent polj'hydramnios and malpo.sition, prolapsed 
umbilical cord was noted onlj’ once before birth of the first twin. 

Analgesia in the form of morphine sulphate was given 4G times, the maximum 
dose was % gr., twice; as pentobarbitol sodium 48 times, maximum dose 9 gr., 
average G gr. ; and as miscellaneous sedatives 4 times, the heaviest being alurate 
10 gr., so that narcosis cannot be responsible for the high fetal death rates. 

3. Delivery . — ^Both infants were delivered .spontaneous!}' 51 times, the first 67 times 
and the second only 13 times, making 182 spontaneous births out of 558 deliveries 
(31.1 per cent), and by contrast cesarean section was performed 12 times ( 4.3 per 
cent). Forceps assistance was utilized 85 times for the first child and 12 times 
for the second; version, G times for the first and 125 times for the second; and 
breech extraction 54 times for the first and 70 times for the second, this high fre- 
quency (68.9 per cent) of interference accounting for a low average time-interval 
between births of 13.1 minutes, including a maximum wait in one case of eight 
and one-half hours. 


Hemorrhage during birth was not fatal but severe in 12 (4.3 per cent) women, 
once due to placenta previa, 3 times due to abruptio placentae between infants, and 
8 times before delivery of the placenta. The very nature of twin births and bot i 
of our groups of statistics indicate frequent hemorrhage from low placental im- 
plantation or premature separation, j'et several recent case reports in the btera- 
turei"-io would suggest raritj' of such bleeding. Prolapse of the umbilical core 
between births occurred 4 time.s, whereas one cord was so short as to require higi 


forceps for delivery. 

4. Piieryermm. — Post-partura hemorrhage was serious in 15 cases (5 per c^t), 
for whom 21 transfusions were essential and for as many more might well have been 


Tabi.e I. Incidence of Twin Births in the Four Most Comsion Causes oi 
Maternae Death in the City of Phieadelphia 


CAUSE op death 


Sepsis 

Toxemia and eclamp.sia 
Hemorrhage: 

A. All types 

B. Post-partum 
Heart disease 
Other causes 


NUMBER AND RATIO OF 
twin BIRTHS 


5 

6 (1:26) 

C (1:21.5) 
(4) (1:18) 

1 (1:49) 

9 (1:27.3) 


(Excluding abortions and ectopic gestations) 

Totals 835 ^7 (1:31) _ 



Syphilis 3 

Club foot 1 

Fractured humerus 1 

Eickets 2 

Convulsions 1 

Anemia 3 

Pneumonia 1 

Pulmonary atelectasis 3 

Facial growth 1 

Pylorospasm 1 

Abscess of anus 1 

Congenital heart disease and unde- 1 

scended testicle 

Hj'pospadias 1 

Microcephaly 1 

Hemorrhagic disease 1 


Total 


22 (5%) 
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From 1G5 sets of twins in (he Phihulelphin Lying-in Hospital; Tyson^n found 
nearly 3 times as many twins born in August as in other months of the year, there- 
fore since bi-ovular twins are three times as frequent as uniovular, and since most 
December twin conceptions would deliver in August rather than September, the 
question of possible seasonal double ovulation should be considered. From tlie same 
source, Tysons also found that multiple pregnanej- was tlie third commonest cause of 
4()9 premature infants (Table VI). 

It is noteworthy that among all of the infants, there was but one autositic mon- 
strosity (alimentary atresia) and no instance of omphalositic, parasitic or .sym- 
metrical joined twin, and none of combined healthy, macerated and/or papyraceous 
twins or triplets as reported by Edniunds,si Collins. sa This is of interest inasmucli 
as in the event of intrauterine death of one uniovular fetus as by hemiplacental 
necrosis or any other cause, the second should also succumb. With respect to 
placental anomalies, variable and frequentlj' inadequate descriptions made it im- 
possible to list accurately sucli rare j)o.«sibilitics as monoamnion , 24 etc. 


Table V. Cau.se.s oe 76 Neonatal Deaths FRo^t 558 Twins Over Twentv Wekks’ 
Gestation, Siiowino That Pkemathrity Accounts for 50 Per Cent 


Prematurity 


44 


Trauma 


2 


Hemorrhagic disease 


2 


Eiythroblastosis 


2 


Syphilis 


2 


Asphyxia 


1 


Prolapsed cord 


3 


Cardiac deficiency 


2 


Atresia of esophagus and anus 


3 


Pneumonia 


1 


Doubtful 


18 


Total 


76 (13.62%) 


Deductible 




Prematurity 

39 



Under 28 weeks 




Under 1500 gin. 




Defects 

3 



Corrected neonatal deaths 


'.34 (6.1%) 

^ 


Table VI. Probable Causes op Prematurity Ajiong 469 Births in the 
Lying-in Ho.spital (Tyson) 


Syphilis 

Toxemia 

Multiple pregnancy 
Premature separation 
Injury to mother 
Placenta previa 
Cardiac 

Polyhydramnios 

Pneumonia 

Nephritis 

Alyoma 

Abortion 

Tuberculosis 

Pyelitis 

Acute cold 

Asthma 


NUMBER OF 
CASES 


PER CENT 


88 

38.0 

60 

12.0 

50 

30.0 

24 

.5.0 

30 

2.0 

9 

3.9 

9 

1.9 

4 

0.8 

3 

0.6 

3 

0.6 

3 

0.6 

3 

0.6 

1 

0.2 

2 

0.4 

1 

0.2 

1 

0.2 


Unknown 


396 


41.8 


DIED LIVED 


60 

43 

24 

21 

9 

7 

6 

.3 

1 

3 

3 

3 

0 

2 

0 

0 


28 

39 

26 

3 

3 


1 

2 

0 

0 

0 

1 

0 

1 

3 


70 326 
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Having- become “twiii-couseious,” tbe author personally observed 
over 2,000 practically consecutive recent pregnancies in the Preston 
Retreat for the special purpose ■ of twin management, but even by par- 
ticular attention to all gravida v and over, and to those Avho had 
delivered previous fraternal tAvins, was able to diagnose manually one 
set of triplets and only 19 out of 26 pairs of tivins before birth, not 
including one positive false diagnosis in a case of polyhydramnios. 
When diagnosed, these twin pregnancies were supplied with extra 
milk and beef, vitamins A, B, D, and G and ferrous sulfate capsules 
and 8 out of the 14 that Avere diagnosed in pregnancy Avere admitted 
to the Avard as “Avaitiiig Avomen” at thirty-six Aveeks. To this simple 
plan Ave ascribe a slightly increased average gestation to over thirty- 
six Aveeks, aA'^oidanee of cesarean section, and protection of the mother 
bj^ particular care to prevent post-partum hemorrhage as by not too 
heavj^ sedation and avoidance of ether. This Avas, hoAvever, offset by 
bleeding from one lateral placenta prcAua, one abruptio placentae and 
one instance of intrapartum hemorrhage due to an acardiacus acepha- 
lus attached almost directly to the placenta, causing abruptio pla- 
centae. There Avei-e five instances of mild and one of seA^ere late gesta- 
tional toxemia, and no deaths. 

In this small series under special attention, 2 out of the 55 infants 
Avere stillborn (including the acardiacus, plus one that died from pla- 
cental necrosis due to toxemia) and five died after birth, one of Avhich 
Avas delivered at twenty-six Aveeks and tAvo at tAvent3’’-seven Aveeks, 
yielding a corrected total infant mortality of 3 out of 55 infants (5.4 
per cent). 

SUMMARY AND CONCLUSIONS 

1. Maternal, fetal, and neonatal deaths associated with tAvin and 
triplet pregnancy have been analyzed from 223,394 total births over 
sixteen AA^eeks’ gestation in Philadelphia from 1931 to 1937 inclusive; 
and detailed maternal and infant progress from 5 sets of triplets and 
305 pairs of tAvins from the Lying-in, UniA^^ersity and Preston Retreat 
Hospitals has been analyzed. 

2. Maternal, stillbirth, and neonatal death rates from tAvin preg- 
nancies have been shoAAUi to be increased z-oughly about three times 
OA’’er those for single births. 

3. The author suggests abdominal tension resulting in renal ischemia 
or uretei-al obstruction as a common factor in both nulliparous “Ioav 
reserve kidney” and “mild pre-eclampsia” in multiple pregnancy. 

4. Quantitative serum and twenty-four-hour urinary excretiozi of 
estrogen and prolan should determine AAdiether “low reserve kidney” 
and many cases of multiple pregnancy toxemia are similar, and distinct 
from pre-eclampsia. 

5. Bj'- becoming tAvin conscious, three-fourths of all multiple preg- 
nancies may be diagnosed manually, and 90 per cent of suspected cases 
should be diagnosed by x-ray in time to provide dietetic, tonic, and 
physical support; avoidance of unnecessary cesarean section, and ex- 
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cess sedation and ether in labor ; and hospitalization including prepa- 
ration for immediate transfusion in all eases, thereby reducing both 
maternal and fetal accidents by at least one-half. 

6. More time up to one hour, and fewer versions are indicated for 
the second birth, to allow opportunity for the uterus to readjust 
itself, thereby minimizing the risk of infection and i)ost-partnm 
hemorrhage. 

7. ScruiDulous management of the third stage of labor, and uterine 
packing for eight hours in all eases of hemorrhage before or after 
deliverj’- will preveiit man 3 ’- deaths from twin births. 

8. Prematurity is the greate.st infant hazard, prejudicing the neo- 
natal period more than the natal. 

9. Meticulous care, including microscopic examination, in examin- 
ing the secundines from multiple pregnane.y should be obligatory. 
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500 North Twentieth Street 

DISCUSSION 

DR. BAYARD CARTER, Durham, N. C.— Tlie figure.^ for North -Carolina con- 
cerning twin pregnancic.s bear out several features of Dr. Hirst ts paper. tVe tin^ 
that approximately 40 per cent terminate prematurely. The incidence of toxemia 
gives roughly a figure of 45 per cent as contrasted with the incidence of about 26 
per cent in the ordinary country t}-pe of patient who comes to Ihe clinic. The 
incidence of abruptio placentae and the bleeding syndromes has al.eo been greater 
than in the single pregnancies. 

The answer to the question for the rural population in America depends upon 
some agency which will take the re.sponsibility of getting these patients into a hospi 
tal early. We have asked all social agencies in the state in all cases of patients 
suspected of an abnormal pregnancy to give us the privilege of seeing these patients 
early. In that wa}' we were able last year to diagnose for the first time a quintup e 
pregnancy by means of x-ray and to avoid fatal delay. This patient was broug^i 
to the hospital in very poor condition, with a sudden acute hydramnios and an a i 
ruptio placentae. 
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BE. THADDEUS L. MONTGOMEEY, Piiilauelpiiia, Pa.— It is of consiaerable 
importance to differentiate between the pathology associated with uniovular twins 
and that encountered in binovular pregnancj*. There are certain forms of dis- 
turbance which are inseparably associated with the one or the other form of multiple 
pregnancy; for instance, it is possible for one of binovular twins to die in utero 
without influencing the vitality of the other twin, while it is impossible for one of 
uniovular tunns to be dead for any length of time without causing the death of the 
other twin. Therefore, in binovular pregnancy one may encounter in one placenta 
aggressive conditions of the chorionic epithelium, such as hj’datidiform mole, or 
extreme regression of the placenta and neerosi.*;, without either le.'sion being present 
in the other placenta. On the other hand, in uniovular pregnancy fetal deformity 
and monstrosity is very common. 

Therefore, in a careful study of the morbidity and mortality of twins it would 
seem wise to distinguish carefully between the uniovular and the binovular types and 
classify the pathologic changes under those two headings. 

BE. EEAVIN O. STEASSMANIST, Houstoa', Texas. — There are three established 
ways of making a diagnosis of multiple pregnamw; first, by observing the fetal heart- 
beats; second, by physical examination; third, by taking x-ray jtictures. Acci- 
dentally, we found a fourth way of making a diagnosis of twins when we were 
taking fetal electrocardiograms during pregnancy. 

Up to now, we did not have any objective graphic method of determining whether 
the fetus is actually alive. Fetal electrocardiography gives graphic evidence of the 
viability of the fetus in utero. We obtain at the same time in the tracings, taken 
from tile mother, the maternal heart waves and the fetal heart waves which are 
easily diagnosed on account of their different rhythm, size and direction, the latter 
corre.sponding to the position of the fetus. 

While taking the tests in the electrocardiographic laboratory, for I did not exam- 
ine the patients otherwise, a case was sent which I did not know to be twin pregnancy. 
In the tracings we found two types of fetal waves in addition to the maternal 
deflections, one being upside down, as we see in vertex presentations, the other 
upwards, as we see in breech presentations. We were, therefore, in the position to 
tell on account of the electrocardiogram that there were twins present, that both 
twins were alive, that one was in a vertex, the other in a breech position. These find- 
ings were verified by x-ray picture later. 

BE. HIEST (closing). — We should look with suspicion upon every large abdomen 
in pregnancy, x-ray and iiossibly electrocardiograph every one, and we should warn 
small maternity departments to be prepared for any emergenc}', e.specially hemor- 
rhage, in these twin cases. In the larger institutions we should have a member of the 
major staff present at every twin birth if only to restrain the resident obstetrician 
from doing internal podalic version of the second baby until indicated. 



PEBVENTION AND TREATMENT OF POSTOPERATIVE 
THROMBOPHLEBITIS'^ 

Nelson Barker, ]\I.D., and Virgil S. Counseller, M.D., 

Rochester, Minn. 

(From the Mayo Clinic) 


N otwithstanding a large amount of clinical and experimental 
study, the etiology and pat]iogenesi.s of postoperative thrombo- 
plilebitis remains obscure. As long ago as 1898, Weleii stated that in 
any type of thrombosis there were three possible etiologie factors: a 
local lesion of tlie intima of tlie blood vessel, increased coagulability of 
the blood and relative stasis of the blood stream. It is quite possible 
that the comparative infrequencj'' of postoperative thrombophlebitis is 
an indication that all three of the above-mentioned etiologie factors 
must be present in combination before the lesion develops and, if we 
were able to eliminate either the local vein lesion or the changes in the 
blood or the stasis of the blood stream, it should be possible to prevent 
the formation of the thrombus. Prom the clinical standpoint thrombo- 
phlebitis which occurs as a postoperative complication is an acute vas- 
cular accident. It follows a I’ather definite clinical course with a varia- 
ble amount of involution and a variable amount of permanent residue. 
Treatment of this condition, once it has occurred, is not entirely satis- 
factorj’- and the desirable attack is to prevent it from occurring at all. 

Any routine program for the prevention of postoperative thrombo- 
phlebitis must take into consideration the fact that this complication is 
actually rather rare. For example, at The Mayo Clinic during a tbir- 
teen-year period, it occurred after only 0.7 per cent of all operations, 
after 1.6 per cent of all laparotomies and after 2.7 per cent of pelvic 
operations where laparotomy was performed. Thus, any plan of pre- 
ventive treatment which is expensive, difficult, or unpleasant for the 
patient is hardly justified inasmuch as it Avould have to be carried out 
on such a large number of patients unnecessarily. Furthermore, the 
evaluation of any routine procedure can be made only after its use m 
several thousand consecutive cases. A satisfactory program for pre- 
vention has not yet been devised. 


LESIONS OF THE INTIMA OF THE -NTSINS 

There is statistical evidence to show that thrombophlebitis occurs moic 
commonly after operations involving the lower part of the abdomen or 
the pelvic organs, in which there is of necessity some damage to t le 
branches of the internal iliac vein. It also occurs more commonly ui 
patients ivho have varicose veins of the legs. The incidence is lai? 
high after operations in patients who have had a spontaneous attach 

*RcaU at the Fifty-First Annual Meeting of the American A.s.sociation 
tricijuis. Gynecologists and Abdominal Surgeons, White Sulphur Springs, ' 
September 22 to 24, 1928. 
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of tliroinboplilebitis less tban six montbs before operation. It bas been 
presumed, altbongb never proved, that in severe infections, lesions of 
tbe vascular intima may be produced by bacteria or toxins. Tbrombo- 
pblebitis may occur as a complication of severe infections, sucb as pneu- 
monia or peritonitis in patients on whom no operation bas been per- 
formed, and tliere is an increased incidence of tbrombopblebitis in pa- 
tients whose postoperative convalescence is complicated by sucb severe 
infections. Tbe prospect of attack on these various factors in order to 
prevent the lesion of the intima of the vein is rather poor. It goes with- 
out saying that careful surgical technique and a minimum of trauma 
to tissues during an operation, particularly in the pelvis, should result 
in a minimum of vein injurju It is also a safe rule to allow six montlis 
to elapse before performing an operation on a patient who has had an 
acute attack of thrombophlebitis of any type except, of course, in sur- 
gieal emergencies. 


STASIS OF the blood STREAM 

Recently Smith and Allen have shovm that the venous circulation 
rate may become definitely slower after major surgical operations. 
Various attempts have been made to modify this by having patients 
elevate their limbs and exercise them during the postoperative con- 
valescence. Walters expressed the opinion that the use of thjToid ex- 
tract reduces the incidence of postoperative thrombosis and embolism. 
Smith and Allen have shown that it does increase the speed of venous 
blood flow in these patients. The chief difficulty with the administra- 
tion of thyroid extract has been to individualize the dosage so that each 
patient receives enough to produce a physiologic effect and not enough 
to produce unpleasant or toxic symptoms. The occurrence of relative 
stasis of the venous blood stream after operation is an argument in favor 
of keeping patients in bed for the shortest possible period of time dur- 
ing their convalescence. It must also be borne in mind that local 
venous stasis as well as injury of the veins of tlie legs may occur when 
patients are in the lithotomy or Trendelenburg position, when tight 
binders are placed aroiuid the hips and when hard pillows are placed 
behind the knees during the first few days after operation. 

CHANGES IN THE BLOOD 

Prevention of postoperative thrombosis by procedures designed to 
decrease the coagulability of the blood probaljly offers the best method 
of attack in the prevention of postoperative thrombophlebitis but work 
along these lines has just recently been begun. Bancroft and his co- 
workers have stated that they are able by means of tests of the coagula- 
tion factors of the blood to predict which patients have a tendency to 
thrombosis. Recentlj'' Murray and his co-workers have used heparin to 
prevent postoperative thrombosis. This method is apparently effective 
but is still rather difficult and not satisfactory as a routine procedure. 
There seems to be a definitely increased incidence of postoperative 
thrombosis in patients suffering from blood dyscrasias, particularly 
polycythemia and anemias of various types. It is recommended that 
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sueli conditions bo brougiit under control before operation. In the post- 
operal.ive period transfusions should be given with care and witli care- 
ful attention to proper blood groujiing. If a patient ali-eady has devel- 
oped a thrombosis, tlius indicating a tlirombotic tendency, transfiision.s 
even with carefully niatclied Ijlood may be followed by a rcciUTencc of 
the thrombosis. 


O'J’HER PREDISPOSING FACJ’ORS 

Statistical evidence indicates that postoperative venous throniho.sis 
occurs most frequently in the obe.se (Snell) and in patients suffering 
from heart disease (Belt) or carcinoma (AVeleh), so that when opera- 
tion is considered on such patients, the risk of thromliosis is relatively 
high. Where time permits, it may be possible to reduce the weight of 
the obese patient and to treat the heart disease before operation. 


TREATMENT 

The treatment of postoperative thrombophlebitis after the lesion has 
occurred must take into consideration the possibility of pulmonary 
embolism, management during the acute stage of the disease and the 
prevention of chronic venous insufficiency'^ of the limb. Postoperative 
thrombophlebitis may occur in man.y different ycins but from the prac- 
tical clinical standpoint we can restrict this discussion to thrombo- 
phlebitis occurring in the lower extremities, since it is rarely found in 
other locations. Thrombophlebitis occurring in superficial varices is 
rarely of serious consequence unless it progresses and extends to the 
larger veins. Thrombophlebitis occurring in the short saphenous vein 
is fairly common and frequently passes unrecognized. Any pain occur- 
ring in the calf of the leg during the postoperative convalescence should 
indicate a careful examination to exclude the possibility of short saphe- 
nous thromboplilebitis. Sliort saphenous thrombophlebitis is chiefly im- 
portant because the tlirombus is likely to extend to the femoral vein at 
any time and in doing so tlie tlirombus may be detaclied and form an 
embolism. Thrombophlebitis of the long saphenous vein is mucli less 
common unless there is a varicosity^ of this vein. Embolism is rare and 
subsequent venous insufficiency^ docs not usuall.v occur. Thrombo])hlehilis 
of the femoral and iliac veins, the so-called milk leg or plilegmasia alhu 
dolens, usually' offers no difficulty' in diagnosis and there arc certain 
definite principles Avhich should be observed in its management. Once 
.such a condition becomes manifest, there is a great fear in the minds 
of most surgeons regarding the likelihood of pulmonary embolisnn 
However, there is clinical and pathologic evidence to sliow tliat a throm- 
bus only' becomes an embolus soon after it forms. Therefore, the dangci 
of embolism in a ])atient witli thrombophlebitis is on the first day o 
the formation of the thrombus and usually' before the tlirombophl chilis 
can be recognized clinically', or from .sudden extension of thrombosis 
into a larger vein, or from a new episode of thrombosis in another vein. 

In a series of 136 consecutive cases of fatal po.stoperativc piilmonaiy^ 
embolism the clinical findings of femoral or iliac thromboiihlebitis I'cic 
present before death in only five cases. In one of these the throm )o- 
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phlebitis was first evident only a few liours l^efore the embolism oe- 
curred. In the other fonr cases death from embolism occurred on the 
third, fifth, twenty-first, and twenty-fourth days, respectively, after the 
clinical onset of a femoral or iliac thrombophlebitis. In each instance 
necropsy revealed that the tlirombus in the affected leg was intact to the 
level of the bifurcation of the vena cava, and the remains of a fresh 
thrombus were foimd in the iliac vein of the opposite leg, tlius proving 
that the embolism was the result of a fresh thrombosis. In the major- 
ity of cases of postoperative thromboplilebitis, there is only one episode, 
but there are some cases in which there are frequent episodes affecting 
different veins at different times. The risk of fatal embolism in a pa- 
tient who has developed acute femoral or iliac thrombophlebitis of the 
leg, therefore, is small and usually is dependent on the occurrence of a 
new episode of thrombosis in a different vein. Thus the prevention of 
embolism in a patient with the clinical manifestations of acute femoral 
or iliac thrombophlebitis is a matter of preventing a new thrombus from 
forming and is not dependent on the treatment directed toward the 
thrombosis and thrombophlebitis which has already taken place. 

Treatment of thrombophlebitis in the acute stage should be directed 
toward measures to aid the return circulation, as far as possible, and 
toward measures which will hasten the normal involution of the throm- 
bus and periphlebitis. Adequate elevation Avill accomplish the former. 
Adequate external heat will aid the latter. 

The liability of patients to develop chronic venous imsufficicncy of 
the leg after femoral and iliac thrombophlebitis has not been sufficiently 
stressed, and prevention of this chronic venous insufficiency is a very 
important part of treatment. Once the acute stage is over and the 
patient first assumes the upright position, the factor of orthostatlsm in 
retarding the return venous blood flow from the leg and increasing the 
pressure in the veins of the leg is added to the factor of partial perma- 
nent obstruction in the main venous trunk. Although the venous cir- 
culation may be entirely adequate for the patient in the horizontal posi- 
tion or in this position with the leg elevated, it is not adequate when he 
is standing. As the patient resumes normal activity the increased pres- 
sure in the veins may produce secondary varices and chronic static 
edema of the lower leg. More serious complications of chronic venous 
insufficiency, .such as ulceration of the .skin, localized indurated cel- 
lulitis, and eczema may follow. These complications are probably, to a 
certain extent, dependent on the inherent ability of the i:)atient’s veins 
to .stand strain, and this varies in different individuals. Chronic venous 
insufficiency is more likely to develop in the obese than in the thin per- 
son, and it is also more likely to develop after extensive thrombophlebitis 
in a leg where venous damage, such as primary varicose veins, already 
existed. Once a state of chronic venous insufficiency has developed, the 
treatment of the limb becomes much more difficult. Prevention of such 
a condition may save the patient long periods of discomfort and dis- 
ability. 

The plan of treatment of postoperative femoral and iliac thrombo- 
phlebitis used at the Ma.yo Clinic is comparatively simple. As soon as 
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the diagnosis is made tlie affected leg is elevated to an angle of 30 
degrees from the horizontal on a slanting frame or hack rest covered 
with pillows. It is impoi'lant that tlie elevation he adequate and that 
pressure he evenly distributed on the leg. The knee is kept in complete 
or almost complete extension and the hip in .slightlj’- outward rotation. 
The patient is allowed to move the leg occasionally in changing position. 
Continuous hot moist packs are applied from the foot to above the 
groin. The skin is first covered with a thin layer of petrolatum, then 
with a single layer of gauze. Around this are placed several layers of 
hot wet blanket material, then two or thi'ee hot water bottles and around 
the entire pack a rubber sheet. Packs are changed often enough to keep 
them hot but care is taken not to have them hot enough to burn the 
skin. Opiates may be necessary to control pain during the first twenty- 
four hours but are rarely needed after this period. Tlie elevation and 
hot packs are continued until the patient's temperature has been nor- 
mal for at least three days, until tenderness in the region of the veins — 
particular!}’- in Scai’pa's triangle and the popliteal space — has disap- 
peared and until swelling and edema are gone from the leg below the 
knee. Slight enlargement of the thigh is disregai-ded. The hot packs 
are then discontinued, the leg is lowered to 15 degrees elevation for one 
or two days and the patient is then allowed up with a proper leg sup- 
port if his po.stoperative condition is otherwise satisfactory. In the 
great majority of eases this is between ten and sixteen days after the 
onset of the thrombophlebitis. There are two reasons for not prolong- 
ing the stay in bed. First, the danger of embolism is past except for 
the small chance of a new thrombosis and, since po.stoperative rest in 
bed Avith resultant venous .stasis is considered one of the factors respon- 
sible for postoperative venous thrombosis, prolonged rest in bed after 
the acute phase of the thrombophlebitis theoretically favors rather than 
prevents the possibility of a fresh thrombosis and embolism. Second, 
a long period of rest in bed favors the development of a postphlehitic 
neurosis (Allen and Brown), it calls attention to a disability of the 
limb, and it favors muscular Aveakne.ss and osteoporosis in a limb with 
impamed circulation. In our experience it is not necessary as a pre- 
ventive of chronic venous insufficiency if a proper support is worn. It 
is A’ery impoi’tant not to discuss the question of thrombosis and em- 
bolism with the patient. The fear of embolism and sudden death maj 
become a real phobia and has been the cause of a number of neurose.s 
folloAA’ing thrombophlebitis. 

Patients rvith thrombophlebitis confined to the long or short saphenoas 
veins or to varices may’- not need leg supports after getting up or maj 
require only a light bandage for a short period. HoAvever, it is veij 
important to equip the patient Avho has passed through the acute stage 
of a postoperative femoral or iliac thrombophlebitis with an adequa e 
elastic support for his leg and to see that it is properly- applied befoic 
he gets out of bed for the first time. The sup])ort should prevent any 
swelling of the loAver leg and foot after .standing or walking, 
cloth bandages are uniformly^ inadequate, rubber and cloth mesh 
ages are msually inadequate and most elastic stockings unle.ss very heaiy 
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and carefully made to measure are inadequate. Tlie most satisfactory 
support is a pure solid ruiiber bandage 3 inches by 15 feet. It can be 
removed and reapplied at any time if the tension is not right. It is 
lieavj^ enough to prevent any postphlebitic edema if properly applied 
and its wearing qualities are excellent. Its disadvantages are that it 
may produce discomfort from heat, particularly in the summer, that 
the patient must learn to apply it, that some patients, chiefly women, 
object to its appearance and that some skins are sensitive to rubber. 
Second choice in supports is a heavy elastic stocking made carefully 
from measurements. 

The support should be applied from toes to knee with only a small 
portion of the heel exposed and this should be covered by the heel of the 
shoe. In using the rubber bandage a long wiiite cotton stocking is put 
on the leg first. It is difficult or impossible to apply a support, either 
bandage or elastic stocking, to the knee and thigh tliat will not slip and 
will not irritate the popliteal region when the patient walks. Some 
swelling of the thigh may occur when the patient is active but usually 
this disappears spontaneously in time and serious complications of venous 
insufficiency rarely occur in the thigh. The patient should be instructed 
in the application of the bandage. It should be wrapped snugly but 
not under tension. It should be applied in the morning before he gets 
out of bed, removed and rewrapped at noon and at about 6 p.m., and 
removed again at bedtime. For one or two months the patient sliould 
sleep with his leg on a pillow. With the bandage on, ordinary activ- 
ity is permitted except that standing without walking sliould be mini- 
mized. When sitting, the feet should be elevated on a stool if possible. 
Exercises with the leg elevated are advisable. After three months the 
bandage is left off for a half day and, if no swelling of the leg appears, 
for longer periods. If the swelling is minimal, a lighter bandage may 
be worn for a longer period of time. If it is definite, the heavy band- 
age should be continued for one or two more months and another trial 
made without it. 

The results of treatment according to the plan mentioned above, in 
54 carefully studied cases of acute postoperative femoral and iliac 
thrombophlebitis were as follows : Pain became minimal within twenty- 
four hours after treatment started and was completely relieved within 
five days from the onset of phlebitis in 66 per cent of the eases and 
within ten days in 91 per cent of the cases. Fever in cases uncom- 
plicated by other infections disappeared within one week from the onset 
of phlebitis in 81 per cent of the eases and within twelve days in all 
cases. Swelling of the leg below the knee and edema had disappeared 
within fourteen days from the onset in 81 per cent of the cases and 
within eighteen days in all cases. Tenderness in Scarpa’s triangle and 
the popliteal space was gone within sixteen days in all cases. Eighty- 
one per cent of the patients were allowed up from the tenth to the six- 
teenth day after the onset, depending on disappearance of symptoms, 
and all were up within twenty-four days. In over half of the patients the 
]min disappeared in two to four days, the fever in five to seven days, 
the swelling in ten to fourteen days, the tenderness in ten to fourteen 



650 


AJIKRICAN JOU'KiVAl. OF OlJCTF’l'KlCS AND GYNKOOLOOY 


days, and tliey were np in ten to fifteen da 3 ^s from tlic time of onset. 
It iias not been shown tliat lecclie,s, roentgen tlierapy, diuretics or in- 
jections of sodium tliiosuifatc added to simple, but adequate, lieat and 
elevation have .shortened tJ)e acute stage or hastened tJie involution of 
I)Ost.operative femoral and iliac thrombophlebitis. 

Of our 54 patients, only one died of ])ulmonary emboli, sm. This oc- 
curred twenty-eight days after the onset of a left iliac tln'ombo])lile])iti.s. 
At necropsy the thrombus in the left iliac vein was found to bo inlaet 
and Avell organized, and the remains of a fre.sli thrombus (unrecognized 
clinically) were found in the right iliac vein. This patient had been 
kept in bed an unusually long lime, twenty-four days after the onset of 
the left iliac throml)oplilebitis, because of other po.stoperativc complica- 
tions but had been u]) for four days wheii death oeeuri’cd. Three pa- 
tients of the 54 died subserpiently of the disease for which o])cration had 
been performed (eai'cinoma). The vcmammg 50 have been followed by 
subsequent examination or letter for from three to eight years follow- 
ing their thrombophlebitis. Not all were treated with the same type of 
leg supports. The ultimate results from the standpoint of chronic venon.s 
insufficiency are as follows : 


Thirty-five patients were e(iuip])ed with the heavy rubber leg band- 
ages. Twenty-seven of the.se (77 per cent) were able to discard the 
bandage within two to twelve months after the onset of the thrombo- 
phlebitis and subsequently did iiot develop edema, varicose voims, ulcers, 
eczema, or pain on walking. Three patients developed mild to moderate 
static edema of the leg after discarding the bandage but no other signs 
of venous insufficiency. Two patients subsequently developed chronic 
edema and definite varicose veins with .some pain in the leg after discon- 
tinuing the bandage. (One of thc.se stopped wearing the bandage after 
six weeks, against advice.) Three patients had to continue to wear the 
bandage and are still doing so, as going without it produces rather 
marked pain and swelling of the leg. These represent severe degree.s 
of chronic obstruction of the iliac vein. None of this gx’oup has devel- 
oped ulcers, cellulitis or stasis eczema. Of 3 patients who were equipped 
with ela.stic stockings instead of rubber bandages one was finally able 
to discard the stocking without further trouble. Two developed chronic 
edema in sjnte of tlie supjxort. Of 12 jiatients given cloth ela.stie band- 
ages, 4 ultimately discarded them without further trouble. Five de- 
veloped chronic edema. Two developed edema, pain and varices anu 
subsequently were given rubber bandages wliich the.y are still wearing 
and one patient developed severe pain, eczema, and a chronic ulcer o 
the leg. 

For comparison a .study was made of 50 iiatients who were seen at 
the Mayo Clinic during the same five-year period and who had had a 
postoperative femoral or iliac Ihromboiihlebitis le.ss than five years prcM 
ously. This grouii of patients had had various tyiies of treatmen • 
i\rany of them had been kejxt in bed for ])criods of .several months a ci 
the acute stage of the thrombophlebitis but none of them had A\oin 
heavy rubber bandages or adequate support.s. Some had had no sup 
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ports at all. Only 5 patients in this group (10 per cent) had no trou- 
ble Avith the affected leg, 11 (22 per cent) had mild sivelling and pain 
after Avalking, 15 (30 per cent) had rather marked edema and had 
developed definite secondary varicose A'eins, and 19 (38 per cent) de- 
veloped not only edema, pain, and varicose veins, but also ulcers and 
cellulitis. Six patients out of the 50 in this group had developed a 
definite postphlebitic neurosis and 5 of these had been kept in bed for 
more than tivo months after the acute stage of the phlebitis. 

Prom a more detailed comparison of this group of patients ivith those 
Avlio were given adequate support, we feel tliat tlie prevention of chronic 
venous insufficiency following postoperative femoral and iliac thrombo- 
phlebitis Avith its more serious sequelae of ulceration and cellulitis de- 
pends, not on the length of time that the patient is kept in bed folloAA'- 
ing tbe acute stage, but on the adequacy of the supporting bandage 
Avhich he Avears after resumption of orthoslatic activity. 

SUMMARY 

No satisfactory routine procedure has been devised for the preven- 
tion of postoperative thrombophlebitis. Certain measures have been 
discussed Avhich Avill help to minimize the three essential factors of local 
vein injury, sloAving of venous blood floAV and alteration in the coag- 
ulability of the blood. 

Po.stoperative thrombophlebitis may be successfully treated in the 
acute stage by adequate elevation of the limb and the use of extensive 
hot Avet packs locally. It is advisable to get the patient up as soon as 
the temperature has been normal for three days, sAvelling beloAV the knee 
has subsided and local tenderness in the inA-^olved veins has disappeared. 
As soon as the patient is out of bed it is necessary to equip him Avith 
an adequate leg support and for this a heaiy pure rubber bandage is 
recommended. The bandage can usually be discarded in from three to 
tAvelve months Avithout the subsequent appearance of any signs or symp- 
toms of chronic A'^enous insufficiency. Once the clinical iiicture of acute 
postoperatNe femoral or iliac tlu’ombophlebitis has appeared, the dan- 
ger of fatal pulmonaiy embolism is small. 

REFERENCES 

(1) Allen, E. V., and Brown, G. E.: Med. Clin. N. Am. 15: 123, 1931. (2) Ban- 

oroft, F. TV., Stanley-Brown, M., and Quid;, A. J.: Am. J. Surg. 28: 648, 1935. 
(3) Belt, T. H.: Am. J. Path. 10: 129, 1934. (4) Murray, D. TV. G., Jaqiies, L. B., 
Perrett, T. S., and Best, C. H.: Surgery 2: 163, 1937. (5) Smith, L. A., and Allen, 

E. V.: Unpublished data. (6) Snell, A. M.: Arch. Surg. 15: 237, 1927. (7) Wal- 
ters, TValtman: Sui’g. Gynec. Obst. 50: 154, 1930. (8) TVelcli, W. 11.: Thrombosis. 

In: Albutt, Sir Clifford and Rolleston, H. D. : Sy.stem of Medicine, London, Tlie 
Macmillan Companj- 6: 691, 1909. 


DISCUSSION 

DB. PBEDERICK H. PALLS, Chicago, III. — Trauma and infection, particulaily 
the latter, are in my opinion the most important factors in the production of throm- 
bophlebitis. For this reason in doing hysterectomies we endeavor to limit as much as 
possible the crushing of tissues which are to be left in the pelvis after operation. 
All total h.vsterectomies are drained vaginally to reduce the danger of infection of 
clots present in vessels severed at operation. 
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In my experience there has quite frequently been evidence of thromboplilehitis 
before the loosening of pulmonary embolus. Furthermore, we are continually on the 
look-out for evidence of small emboli which produce' pleuritic pain, possibly some 
cough and expectoration but none of the dramatic sjmiptoms seen in large pulmonary 
emboli. These small emboli may precede the larger ones by several days, and nlien 
noted should indicate the maximum immobilization of the patient until sufficient time 
has elapsed for the thrombus to become well organized, which may, in our opinion, 
be about three weeks. We do not allow the patients to sit up in bed, turn over, or use 
the bed pan without assistance. I believe they would be safer still if strapped on a 
Bradford frame and we have done this occasionally. We have noticed frequently in 
cases of thrombophlebitis that a rise in pulse rate out of proportion to the rise in 
temperature frequently precedes the clinical signs of the condition. 

We do not share Dr. Counsellor’s fear of creating a neurosis by telling the patient 
with thrombophlebitis of the possible dangers of pulmonaiy embolism. We feel that 
to get the cooperation which is so e.ssential in the management of this condition it is 
necessary to tell most patients exactly what the consequence of failure to cooperate 
on their part may be. 

The following statistics show that in a period of ten years we have had 21 cases 
of thrombophlebitis among 2,785 operations, an incidence of 0.G7 per cent. These 
were all pelvic laparotomies. There were 3 deaths, a mortality of 0.107 per cent. 


DR. W’lLiLIAM T. BLACK, Memphis, Tenx. — At the John Gaston Hospital, 
Memphis, in a series of 4,205 cases in the Gymecological Service 7 cases of thrombo- 
phlebitis were reported. There were 3 deaths due to an embolus. One of these vas a 
cardiac embolus, the other two pulmonary. 

No doubt cases of thrombophlebitis of mild degree occur following pelvic opera- 
tions, which are never diagnosed as such. Mild unexplained pelvic infections with a 
slight rise in temperature, pain, and tenderness are often duo to thrombophlebitis. 

Thrombophlebitis is more likely to occur in a dehydrated, anemic and septic piP 
tient. Therefore, fluids and blood transfu.sions are indicated preoperatively and 
postoperatively. Keeping the patient in one position too long during and after an 
operation predisposes to a thrombu.s formation. Those with a previous history of 
thrombophlebitis should be handled with great care during an operation for fear o 
an embolus. Gentleness in technique is good prophjdactic treatment. 

If the tests could be carried out routinely' as recommended by Bancroft and his 
co-workers, no doubt thrombophlebitis could often be prevented. I have used thyroi 
extract, as advised by Walters, but have been unable to form definite conclusion.s. 
Sodium thiosulphate may be used. Heparin promises more than any' other agent as 
demonstrated by the splendid work of Murray' and Best. The newer preparation o 
heparin is said to be free of any' toxic property and is of course a splendid an i 
coagulant. 


DR. W. WAYNE BABCOCK, Philadelphia, Pa. — We have all seen 6*® ® 

swollen leg that not a few patients carry throughout the remainder of their 
Wliile the involvement of superficial veins alone may later give rise to varicosi le 
and ulcer, the condition is less serious and may be taken care of by sclerosing 
tions. It is involvement of both the superficial and deep veins that is particu ar . 
harmful. 

I ■wish to emphasize the danger of traumati'zing thrombosed veins during tbe 
stage. I recall a physician who died within a few minutes after his leg was niassag 
for severe pain associated with the onset of a thrombophlebitis. ^ ^ 

At times the thrombus becomes infected and an abscess forms. As ligation ^ 
proximal ■vein was advised for thrombosis of the lateral sinu.«, thirty years 
ligated the long saphenous for a severe phlebitis of the leg to prevent an extern' ^ 
of the process. A fatal shower of emboli followed. A similar procedure done i.i 
colleague was also fatal. On the other hand, I do not recall a fatality " 
surgeon had waited for the abscess to point and had merely incised. We now 
that ligation or removal of the thrombus early in any case of septic thronibop i c 
is very dangerous. 



BARKER AND COUNSELLER: POSTOPERATIVE THROJIBOPHLEBITIS 653 


DB. ALBERT MATHIEU, Portland, Oregon. — If an abdominal binder is tight 
enough to do any good, it is harmful; and if it is not tight, it is worthless. I am 
very much opposed to the binder that binds the patient like a plaster of Paris cast, 
because some of these cases of thrombophlebitis have originated in veins in the ab- 
dominal wall. I higldy disapprove of pillows under the patient’s knees and hospital 
beds which buckle up under the patient’s knees. By these means the patient’s circu- 
lation in the legs is impaired. The patient rather should be encouraged to move the 
legs frequently. I have seen one death following vaginal hysterectomy with the site 
of the thrombus in the veins beneath the gastrocnemius muscle. 

BE'. P. S. WETHEEELL, Syracuse, N. Y . — ^We have for some years followed a 
method which seems to have cut down what previously was an incidence of thrombo- 
phlebitis similar to that reported by Dr. Counseller. The method is simple and un- 
doubtedly many of you use it, and consists simply in the inlialation of COj-oxygen 
every two hours for three minutes. It is impossible to breathe deeply and rapidlj' for 
a greater length of time. I continue that regime for two or three days, or longer, 
if the patient seems to be a potential candidate for thrombophlebitis. It is used 
routinely in every case, whether pelvic or abdominal. 

I tliink the members of this Association have here a problem whicli they might well 
work out together. 

DR. WILLIAM A. COVENTRY, Duluth, Minn. — In my own town there are two 
surgeons who in order to prevent thrombophlebitis write out so many orders that the 
patient is exliausted if the orders are properly carried out. I, myself, have for the 
last Eve years simply had the patients move about in bed on their own power. This 
exercise promotes circulation in the deep veins. 

PROFESSOR CHARLES BURGER, Budapest, Hungary.— I wish to call your 
attention to a therapy that in the very beginning, or if tlie lesion lias not progressed 
too far, may influence the course favorably and lessen the pain ; that is x-ray therapy. 
The application of leeches in the inguinal region may, according to our experience, 
be favorable in diminishing the pain, and one can make use of this when x-ray is not 
available. 

DR. V. S. COUNSELLER (closing ). — 1 am impressed with the fact that 
embolism and phlebitis occur more frequentlj”^ in spring than in the fall. This ob- 
servation has been made previously at the University of Dlinois. In June and 
July of this year we have had more rain and have seen more phlebitis than in 
the same months for many years in Minnesota. 

The late Dr. George Brown instituted at our clinic a method of management 
of postoperative thrombophlebitis and of embolism. As soon as such a condition 
is encountered the Vascular Service is notified. Extreme care has been taken 
to teach assistants how to care for such diseases and a conference with the patient 
is held before he leaves the hospital in order to instruct him as to further treat- 
ment. A follow-up system has also been instituted. 



RECENT DEVELOPMENTS IN DIAGNOSIS AND TREATMENT 
OP HYDATIDIPORM MOLE AND CTIORIOEPITHELlOiArA^ 

Albert Mathieu, M.D., F.A.C.S., Portland, Ore. 

W HEN the literature of tlie last few years is reviewed and con- 
trasted with former writing-.s, it is evident tliat tliere has been 
intelligent activity and noteworthy advances as regards hydatidiforni 
mole and chorioepithelioma. Up to 1930 the diagnosis of hydatidi- 
form mole rested on the demonstration of hydatid vesicles, and the 
diagnosis of ehorioepithelionia was rarely made until metastases had 
occurred. Since 1929, Avhen Zondek discovered that gonadotropic 
hormone Avas joresent in the urine of jjatioits AA'ith hydatidiforni mole, 
and Avas greatU’’ increased in amount oA-^er that of normal pregnancy, 
and since 1930, Avhen this same diseoA'cry Avas made AAn'lli relation to 
chorioepithelioma, diagnosi.s, treatment, and prognosis of these dis- 
eases liaA'c changed to a remarkable extent. An analysis of the e.\'ten- 
siA'e papers Avritten prior to 1930, including about 1500 eases of 
chorioepithelioma and probably ten times as many moles, sIioaa's that 
the mortality rate of mole Avas ajiproximately 12 per cent and that of 
chorioepithelioma 60 per cent. A reAucAv of the AVorhUs literature for 
the last three years, involving 576 eases of mole and 266 of chorio- 
epithelioma, .shoAvs the mortality rate noAv to be approximately 2 per 
cent and 10 per cent, respeetiA'ely. 

At present it seems that diagnostic criteria are adecpiate hut that 
diagnostic acumen is lacking, and that juaxunum results in treatmcJif 
are not being obtained because of inertia on the part of the clinician 
or nonaceeptance of the ncAver criteria. Because of insufficient expei'i- 
ence no man can .speak authoritattyely on these diseases, but a rcAo'eAV 
of contemporary literature enables us to assemble the important fac- 
tors re.sponsible for improA^ed diagno.sis and reduced mortality. 

The most important single deA'elopment in diagnosis and treatment 
is the test for chorionic gonadotropic hoi’mone. It is generally ac- 
cepted that this te.st is positiA’^e and that the amount of hormone is 
increased in mole and chorioepithelioma. 

Recently there haA^e been reports of positiA-e pj’eg'))a)]cy te.st.s Avitli 
the contents of lutein cy.sts, Avith fluid a.spii’ated from the chest, Avith 
fluid from hydroceles, and Avith Amrious ti.s.sues of the body. When 
one considers that patients harboring mole or ehoi'ioepithelioma liaA'C 
great quantities of choilonie gonadotropic hormone in the blood, it is 
obAuous that this hormone aaTII be present in all fluids and tissues of 
the body. 

While the cerebrospinal fluid giA-es a uegatiA'e te.st in normal preg- 
nancy, it giA'es a positiA-e te.st in mole and chorioepithelioma. Smith 

‘Presentcfl at the Fifty-First Annual Meetinj? of the American A.ssoclation of 
Obstetricians. Gynecolog^i.st.s, and Abdominal Surgeons, AAOdte Sulphur Springs, AA. \a., 
September 22 to 24, 1938. 
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and Smith found that Avhen chorionic cells become neoplastic they do 
not contain estrin in amounts comparable with those found in normal 
placentas. Maj’’ not this lack of estrin in pathologic chorionic cells he 
the factor accounting for the excessive amount of gonadotropic 
hormone ! 

Although all authorities agree on the value of the biologic preg- 
nancj’’ test in the diagnosis of mole and ehorioepithelioma, it should 
he noted that there have been many misconceptions of the test — ^labora- 
tory errors (2 per cent), too much reliance on a single test, and clini- 
cal and pathologic judgment at variance with the test. The pregnancj^ 
test is always positive only if there is living chorionic tissue present 
or when the stored hormone has not been completely absorbed. 

The qualitative test is not sufficient since the increasing amount of 
hormone associated with these diseases is detectable only by a quanti- 
tative assay. Nevertheless, one should not overlook the fact that at 
about the sixtieth day of normal pregnancy there is an enormous 
amount of the hormone. In the pursuit of mole and ehorioepithelioma 
by means of biologic pregnancy tests, one must be certain that normal 
pregnancy is not present. 

Quantitative estimations of the hormone by some other method than 
that of Asehheim and Zondek have been attempted. Sehoeneck deter- 
mined the minimal amounts of urine, at various stages of normal preg- 
nancy, required to produce positive Friedman reactions. In the Brin- 
deau-Hiuglais method curves showing the hormone content of the 
serum were developed by injecting measured quantities of the patient’s 
blood serum into rabbits. 

Quantitative tests are at times impractical, inexpedient, or even im- 
possible. When only qualitative tests are used, one must be aware of 
the following facts: (1) the test is positive in the presence of living 
chorionic tissue, which includes normal pregnancy; (2) the test is also 
positive in hydatidiform mole, ehorioepithelioma, or metastases of 
either disease; (3) the test may be negative in missed molar abortion; 
(4) the test may be positive for six Aveeks folloAAung the passage of a 
mole because of stored hormone in the body; (5) if a test is positive 
two months after the passage of a mole, and normal pregnancy has 
been excluded, it is likely that living molar tissue is still present or 
ehoi’ioepithelioma has developed; (6) in the presence of lutein cysts 
after all living chorionic tissue has been removed, the test Avill be 
positive until these cysts regress because the hormone is stored in 
them; (7) a positiA^e test one month after the remoA’^al of a ehorio- 
epithelioma is strong eAudence of metastasis; (8) the spinal fluid gwes 
a negath'e test in normal pregnancy and a positwe test in mole or 
ehorioepithelioma; (9) absolute reliance should not be placed on one 
test, and in questionable eases the test should be checked and re- 
cheeked; (10) the test should be used in all qiiestionable conditions 
AAdiere the element of ehorioepithelioma might exist; and (11) the bio- 
logic test should OA'errule contrary clinical and pathologic findings. 
During a period of a Aveek or so folloAving mole, there might exist a 
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nidus of eliorioepithelioma wliicli is too small to produce a sufficient 
quantity of hormone to be detectable by methods now extant. Al- 
though such a nidus is a rarit}^ it probably explains those few cases 
reported in Avhich there was a negative test at some period during the 
ti-ansition of mole into eliorioepithelioma. If such a nidus exists, it 
will not be long before it grows .sufficiently to give a positive test, or, 
the test will be positive before the disease gets beyond easy clinical 
control. 

Little xJTogress seems to have been made toward the solving of the 
etiologic puzzle involved in these conditions, nor do we know all we 
should concerning their interrelated pathology. There just begins 
to creep into the literature reference to the fact that interested pa- 
thologists are making apparentlj’’ successful attempts to differentiate 
between the benign mole and the mole Avith malignant potentialities. 
Hertig’.'; report on a series of paraffin blocks, slides, and folloAv-up 
records of oA’er 100 eases of mole is a challenge to pathologists to or- 
ganize their material and study it metieulousljq not onlj’' Avith the idea 
of attem])ting to establish malignant potentialities in moles, but also 
to deled the ecrly or small focus of eliorioepithelioma. If this is to 
be accomplished, it can be done only by correlated study of a mass of 
material. 


^ ben the diagnosis of mole is uncertain the patient .should be 
Ireated conservatively, but once the diagno.sis is certain, it is probably 
best to (-nvpty the uterus at once through the A'agina. An important 
part of the treatment of mole is AA’atehfulness for the advent or presence 
ot eliorioepithelioma. Evidence indicates that there are manj’’ eases 
of Simultaneous occurrence of these tAvo diseases. In the follow-up 
tieatment there should be repeated biologic pregnancy te.sts AA'liich, 
AAhen correlated Avith the clinical findings, aauII .sIioav the jiresence or 
absence of eliorioepithelioma. The greatest pitfalls in the folloAV-up 
treatment of mole are lack of knoAvledge that eliorioepithelioma may 
ensue and the misconception of the biologic pregnanej’’ test. 

Early diagnosis and immediate hysterectomy offer the best chance 
ot cure of ehorioepithelioma. Total hysterectomy or .subtotal hysterec- 
tomy sliould depend on Avhether or not the cervix is involved or other- 
se c iseased. It i.s generally conceded that in most cases the remOA'al 
le piimai;s giOAvth re.sults in reti’ogression of metastases. Exten- 
•sive metastases need not delay the operation. 

of lutein cysts in conjunction AAutli these diseases is a 
41^" tiologic pli 6110111611011. These cysts appear to be 
^ ^ cause of mole or eliorioepithelioma, and 

pronco ''’PPoiently the re.snlt of con.stant bombardment of in- 

flin • _c 101 ionic gonadotropic hormone, the longer the mole or 
chonoepilholioma exists the larger the cysts Avill become. Feiver 
uttin cA.st.s AA ill be reported ni the future, for avc have CAmry reason 
0 belieAc that ultimately diagnosis aaoII be made before they arc 
oiiner. In my cases of eliorioepithelioma folloAving mole, in Avhich 
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diagnosis was made early and hysterectomy done, there were no lutein 
cysts visible in any of the OA^aries. Torsion is the only indication for 
removal of lutein cysts because they regress Avhen the primary focus 
is remoA'^ed. The oA^aries should not be remoA’^ed unless they are defi- 
nitely inA’^olA^ed by the disease. Onh’ a fcAv surgeons have had the 
courage of their couAdctions and the pioneering spirit to remove the 
uterus and leaA’^e the OA'^aries in young Avomen. These fcAv have been 
paid for their courage and Avith no loss to the Avomen. 

Reports of treatment by roentgen ray and radium are beginning to 
appear. Some authors feel that irradiation is of A^alue AA'hen the pa- 
tient has an inoperable grOAAdh or when the surgical risk is great. 
Others think that irradiation should be used in addition to operation, 
either before or after, and that when it is employed, the dose should 
be as large as the patient can tolerate. It is contended that chorio- 
epithelioma and mole are extremelj’ radiosensitWe because of their 
embryologic cell type. While treatment by irradiation seems to be 
Avell founded theoretically, and Avhile a few cures liaA'e been reported, 
the majority of the reports are not A’-ery promising. 

There is a strong feeling against curettage in the diagnosis of 
chorioepithelioma as it is liable to disseminate the lesion or cause per- 
foration of the uterus, and because it may be extremely misleading 
and result in mismanagement of the case Avhere the lesion is buried 
deep in the myometrium and inaccessible to the curette. A great deal 
of this argument can be applied to hysterotomy as treatment of this 
lesion. Na'ive dependence on curettage or hysterotomy may result in 
tragic sequelae. 

Smce hysterectomy is the operation that cures, it seems best that 
Ave abandon curettage and not take up hysterotom 3 L While abandon- 
ment of curettage might seem extremely radical, Avhen Ave estimate 
the rare good it does, the harm it does, and AAdiat better information 
Ave can get through biologic pregnancj’" tests, it seems adAdsable. Just 
as in acute appendicitis and ectopic pregnancjq all patients should be 
operated upon as soon as the diagnosis is made in order to obtain the 
best results and serA’^e the common good. In a fcAv cases it appears 
that the uterus was remoAmd ueedlessl.A^, but these cases are rarities 
and need not influence our conduct. While occasional^ there is in- 
jected an argument by a pathologist that certain ehorioepitheliomas 
might liaAm regressed and h 5 ’'stereetom.A’^ haA’e been avoided, the report 
of regression, AAdiich is a rarity, should not dominate the situation. 
Waiting for regression of the chorioepitheliomatous lesion surety does 
not constitute one of the factors responsible for the loAvered mortality 
rate obtained at the present time. A studA' of the recent literature 
almost invariably sIioaa^s that the patient AA’as cured aaRbu the disease 
Avas diagnosed earty and hj'Sterectom^' performed immediately, and 
that the deaths Avere recorded among the group in which diagnosis 
and treatment Avere delaj'ed or in AAdiich the disease was of long 
standing. In 1928 EAAung said he had “been unable to find anj^ record 
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of operative cure of clioriocarcinoina.” Recently cures of such cases 
have been reported, and two of my patients who had choriocarcinoma 
were cured. 

There is a .suggestion that some lytic substance might po.ssibly he 
evolved as a cure. This is based on the fact that approximately 80 
per cent of pregnant women haA'c living chorionic cells in their cir- 
culation, and that after delivejy a lytic substance is present in tlieir 
blood which destroys the chorionic ti.ssue, that is, serum of normal 
women during pregnancy is able to destroy migratory chorionic cells, 
while serum from women Avith chorioepithelioma does not seem to 
possess this lytic action. The lack of this .substance is held to be 
respon.sible for the almost 100 per cent moi’tality in teratomatous 
chorioepithelioma of the OA’aiy and the te.sticle. It has been recom- 
mended that selected patients Avith hopele.ss choriepithelioma be 
treated by intraA’enous administration of large doses of serum from 
the pregnant human female, and if the reaction is faA'oi’able that 
serum from one of the loAver animals, such as the mare, be iuA'estigated. 

NotAvithstanding the fact that recent adA’ances haA'e done much 
tnAAmi’d the perfection of diagno.sis and treatment, there remains much 
to be done. Careless and fragmentary reporting of cases must he 
aAmided because more harm than good is done by .slip.shod reporting 
of paradoxical eases replete Avith inconclu.siA'e CA'idence. Editors 
should refuse papers on such a controA'ersial subject unless these pa- 
pers .shoAY all the earmarks of thorough, scientific study and hone.stA' 
of purpose. Furthermore, loose concepts must be abolished; more 
exact knoAvledge and better interpretation of the te.sts for gonado- 
tropic hormone must be had; and a technic better than is at present 
extant is needed so that the most ininute amount of liAung chorionic 
tissue can be reA'ealed. And it is to be hoped that ultimately criteria 
Avill be formulated that Avill e.stabli.sh potential inalignancy of mole, 
thereby enabling us to prophe.sy the adA’^ent or to determine the exist- 
ence of chorioepithelioma. Whether this aauII be done by the patho- 
logic iiiA^estigator or by the ejidocrinologic iiiA’cstigator I’emains to he 
seen. A AA'ide exchange of material under the guidance of an unified 
group of competent pathologists might be the solution. The highe.st 
percentage of cures AA’ill be gotten Avhen there is judicious correlation 
of clinical histoiy. A^erified histologic examinatiojis, and intelligent in- 
terpretations of the biologic pregnancy tests. Tt Avordd appear if 
modern criteria are used, early diagnosis made, and early operatiA'C 
treatment instituted that the Avoman Avith chorioepithelioma Avill have 
approximately a 95 per cent chance to get Avell and keep her ovaries. 

415 Stevex.s Brn.mxo 


DISCUSSION 

DR. T. L. MONTGOMERY, PinE.\i)EEi>niA, Pa. — Some few year? ago, after mat- 
ing a .«tu(ly of our caFe.“ at file .Teffer.Kon, I yire.senfed a pajier before tbc College 
of Pliv.sician.s of Pliiladelpliia on the Pubjce.t “ Aggrei^.^ive piia.^e.s of tlie Cliorionn. 
Epithelium.” Upon re-reading the observations of that paper, T find no reason 
to (“hangc the opinions expressed therein and desire to present them to you. 
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1. A study of the life cycle of the chorionic epithelium reveals in the course of 
pregnane}’ normal periods of aggression and regression. 

2. Abnormal stimulus at fertilization may manifest itself either in the form of 
early regression with idtimate necrosis of the placenta and intrauterine death of 
the fetus, or in aggression eventuating in hydatidiform mole or chorioepithelioma. 

3. The presence in one side of a binovular pregnancy of premature regression, or 
of aggression and liydatidiform mole, wliile the neighboring embryo is normal, 
indicates that these phenomena arise upon fertilization of the ovum and are in- 
herently hereditary in nature. 

4. The aggressiveness of the trophoblastic elements varies widely in intensity 
from the mild forms of hydatidiform mole to the extremely malignant types of 
chorioepitlielioma. It appears unneces.sary and impo.ssible to " pigeonliole ” each 
pathologic specimen in the diagnostic classifications such a.s have been suggested by 
Ewing and others. 

5 . Through the production of lytic substances nature has provided in normal preg- 
nancy for the limitation of chorionic growth to the wall of the uterus and the 
destruction ultimately of those bits of syncytium that wander through the mother’s 
circulation. 

6. Even in hydatidiform mole and chorioepithelioma of pregnancy, some attempt 
is made in this same direction by these obscure or “x” factors of maternal resistance, 
and if the main mass of tissue is removed mechanically, oftentimes the outlying 
depo.sits will be tahen care of by these lytic processes. 

In the light of such observations it would appear that we have two factors which 
must be given attention in our treatment of the aggressive phases of the chorionic 
growth: (1) the innate growth stimulus which occurs at fertilization; and (2) 

a maternal resistance factor (x) which develops during the course of the growth. 

The presence of a large amount of gonadotropic-like hormone is evidence of 
ascendancy in growth of the chorionic epithelium. In normal pregnancy this 
epithelial formation which is at first aggressive, later undergoes regression and 
is ultimately cast otT as the placenta and membrane, upon which the maternal 
factors of lysis quickly assume the ascendancy and destroy the S3’ncytial strands 
which remain at the placental site. 

In hydatidiform mole and chorioepithelioma natuial regression does not take 
place, and if the system is not rid of the nefarious and parasitic material, the 
host will be destroyed. How the host will take care of the outlying strands of 
tissue and the migrant cells after removal of the primary mass becomes the im- 
portant consideration in formulating a prognosis. Ultimatel}’ we will find a M’ay 
to increase lytic substance in the maternal system and perhaps raise it to a level 
which will be effective in chorioepithelioma. 

DR. S. A. COSGROVE, Jkusey City, N. J. — It is very evident that the single 
factor responsible for the change from the almost hopeless picture of a few decades 
ago to the decidedly good prognostic outlook of the present is the application and 
evaluation of the repeated quantitative estimation of gonadotropic hormone. There- 
fore it seems to me that we should not tolerate a condition which he describes in 
the statement that quantitative tests of this sort are at times “impractical, in- 
expedient or even impossible.’’ In a matter of so great moment the profession 
should be able to devise means whereby such quantitative tests might be made avail- 
able to sufferers from these diseases. 

The situation could be briefly summed up, except for a small percentage of 
laboratory errors, in the following way: 

1. When, consistent with clinical history, a supposed pregnancy shows by repeated 
quantitative hormonal tests a much higher titer of hormone values than is normal 
in pregnancy, hydatidiform mole or chorioepithelioma may be diagnosed with high 
probability. 

2. When, following the extrusion of a liydatidiform mole, persistent or reappearing 
hormonal tests in exceedingly high titer show a progressive increase, then chorio- 
epithelioma should be unhesitatingly diagnosed and operative interference promptly 
instituted. 
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I would be inclined to amend only one statement made by Dr. Mathieu in his dis- 
cussion of tbe significance of these tests. He says, “The biologic test should over- 
rule contrary clinical and pathological findings.^’ I would prefer the statement: 
“The repeated positive biologic test should overrule contrary clinical and patho- 
logical findings.” But if negative biologic tests are not consistent with suggestive 
clinical findings, then the result of biologic tests should not lull one into a false 
sense of security, as has been so significant!}' shown by a case reported by Schumann. 

Too great emphasis cannot be placed on Dr. Mathieu hs insistence on three most 
important principles : 

1. The prompt operative treatment of mole and persistent biologic follow-up after 
its extrusion. 

2. Prompt hysterectomy in every case where the existence of chorioepithelioma is 
even highly probable. I believe total hysterectomy better in all these cases, lest 
occasional involvement of the cervix be overloolccd. 

3. The conservation of the ovaries in those cases where chorioepithelioma is diag- 
nosed early, and the ovaries are not definitely diseased. 


DE. P. J. SCHOENECK, Syracuse, N. Y. — ^Dr. Mathieu mentioned a quanti- 
tative Friedman test in connection with the diagnosis of hydatidiform mole. We 
have developed a comparatively simple procedure which may be carried out in any 
laboratory that is doing Friedman tests. 

We have established the minimal amounts of urine that will give positive reactions 
during the early weeks of pregnancy. In general, positive reactions may be obtained 
between the sixth and twelfth weeks of pregnancy vuth amounts varying from 1 c.c. 
to 0.1 c.c. As a rule the smallest amounts are necessary between the eighth and 
eleventh weeks. 

171111 such normals established, we can easily determine specimens in which 
there are greater amounts of hormone present. Tliis is done by injecting, the test 
animals with 0.02o c.c., 0.0125 c.c., etc., of urine. In actively growing moles we 
have obtained positive reactions with as little as 0.0003 c.c. The only requisite is 
additional test animals. Inasmuch as we laparotoraize the rabbits and use them 
again and again, the expense of the test is not too great. _ . 

There are several cautions that must be observed in the use of such a quantitative 
test. Aside from hydatidiform mole, we have found at least two other conditions m 
which more hormone is excreted than in the instance of normal pregnancy, notamj 
excessive vomiting of pregnancy and multiple pregnancy. Thus, we can imagine 
a case of multiple gestation associated wdth excessiv'C vomiting and threatene 
abortion, giving not only a perfect clinical picture of hydatidiform mole, but being 
confirmed by laboratory findings. Such a case erroneously diagnosed as mole an 
treated as such by cleaning out the uterus might be, to say the least, embarrassing. 

Also, there are certain types of hydatidiform mole that in our experience have 
not been associated with an excessive excretion of hormone. We had two instances 
in which there was actually less hormone than w'ould be expected for normal preg 
nancy. Neither of these moles on expulsion showed the tj'pical pathologic picture- 
According to our interpretation, they w'ere undoubtedly undergoing degeneration, 
presenting a solid mass with only very few vesicles. 

A final point: Wliile it is necessary to employ the quantitative test to 
ate hydatidiform mole from normal pregnancy, when we are dealing with a possi 
chorioepithelioma, the ordinary qualitative test is quite sufficient. While the 
titative test is interesting scientifically and may be of importance from a prognos 
viewpoint, the ordinary test will suffice for diagnosis. 


DE. LOUIS E. PHANEUF, Boston, IiUss.— I have had a personal e.xperience 
wnth 9 hydatidiform moles and 4 chorioepitheliomas. These cases were 
in the Nem England Journal of Alcdicine, 217: 270, 1938. Dr. Arthur T. er^ig^, 
pathologist at the Boston Lying-In Ho.cpital, listed in the discussion of these c.i^^ 
certain observations which are helpful in .settling tlie question of malignanc}. 
regarded certain moles as benign because of the following general liistologic 
1. Normal chorionic epithelium. 2. Slight, undoubted benign h}'perplasia 
mitoses or anaplasia. 3. Moderate to marked benign hyperplasia wath occasi - 
anaplastic cells, that is, those of increased size with enlarged, irregular }P 
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chromatic and darkly staining nuclei. Hertig based the diagnosis of '‘potentially 
malignant,” “probably malignant,” or “malignant” on one or more of the fol- 
lowing features: 1. Invasion of rdllous stroma by relatively undifferentiated chorio- 
epithelial elements. 2. Moderate to marked anaplasia of the epithelium, either with 
or without mitotic activity. 3. Tissue culturc-Iike growth of detached chorioepithelial 
elements, usually in fairly large masses and growing upon the surface of a blood 
clot. 

I pi'efer panhysterectomy with double salpingo-oophorectomy in chorioepithelioma 
because in the presence of this highly malignant new growth, the chances of cure are 
enlianced b}' removing the entire pelvic organs. Dr. Mathieu is not in accord with 
this since he is of the opinion that the lutein cysts will regress when the primary 
focus, the uterus, is removed. 

DR. HENRY SCHMITZ, Chicago, III. — About eight years ago I reported to this 
Association observations on eight cases. Out of seven primary choriocarcinomas, 
two were treated with radium and roentgen rays. Both survived the five-year period, 
one for ten years, when she succumbed to a heart disease; the other one was treated 
twenty-one years ago and is still living today. Three patients had a panhysterec- 
tomy with postoperative roentgen irradiation. One patient had onlj* a hysterectomy. 
The absolute cure in the seven primaiy cases was 85.7 per cent. The mortality in 
one case resulted from late diagnosis and infection. The recurrent choriocai’cinomas 
did not react to any kind of treatment. 

The good end results of treatment depend on early diagnosis. The Aschheim- 
Zondek test has enabled us to render an early diagnosis. Recently we had a case 
of hydatidiform mole in which the Aschheim-Zondek test was obtained with l/2o0th 
of a cubic centimeter of urine. The patient was curetted and a twin pregnancy was 
found. The chorioepithelioma was cntirel)' confined to one of the pregnancies. 

DR. EMIL NOVAK, Baltimore, Md. — It should be emphasized that we cannot 
make a final diagnosis with these biologic methods. The final diagnosis in chorio- 
epithelioma must be on the basis of a patholog)’. Many of the biologic charac- 
teristics which Dr. Mathieu has described apply equally to benign hydatidiform 
mole and malignant chorioepithelioma. 

I am impelled to emphasize this point because of Dr. Mathieu ’s statement that 
he thinlts that with the employment of these biologic methods a patient with 
chorioepithelioma will have a 95 per cent better chance of cure than formerly. 
That is a rather startling statement. First, chorioepithelioma is a very malignant 
tumor, in the gi-eat majority of cases. Second, it is a very rare tumor. In our lab- 
oratory at the Johns Hopkins Hospital rve have specimens of about 48,000 cases 
and among them we have not had more than about 8 or 9 chorioepitheliomas. Some 
years ago Dr. Symmers of New York reported that in some 32,000 autopsies he had 
never seen a chorioepithelioma. We should be inclined to lean backward in reaching 
such a diagnosis. 

Sometimes pathologic diagnosis is quite simple, in other cases difScult. In a 
borderline case it is difiicult to say whether we are dealing with a benign hydatidi- 
form mole, with marked trophoblastic proliferation or with a real chorioepithelioma. 
Wlien we get large masses of trophoblast growing in bulk, with few or no villi, 
and destroying the uterine muscle, and with abundant evidence of anaplastic activity, 
there is little difficulty about the diagnosis. But in a perfectly benign hydatidiform 
mole if the sections are from the uterine wall, Avhere the mole is getting plenty of 
blood supply, and not from the vesicles in the uterine cavity, we may be confused by 
the large masses of trophoblastic tissue, which nevertheless is not evidence of malig- 
nancy. I believe that manj" more mistakes of diagnosis are made in this particular 
field than in any other. Even normal pregnancy has often been mistaken for 
chorioepithelioma because of the frequent presence of numerous trophoblastic cells 
deep in the musculature beneath the implantation area, though this is entirely nor- 
mal. 

In view of what we know as to the malignant course of genuine chorioepithelioma, 
and its frequently very early metastases, it seems almost incredible to me to expect a 
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reduction of mortality to only 5 per cent as Dr. Matliieu has suggested, no matter 
liow conscientious!}^ and intelligently one may apply the biologic methods which he 
has discussed. 

DR. JOE V. MEIGS, Bo.stox, Mas.s. — Lutein cysts, in my experience, should not be 
left behind if they arc large. We have had tw'o such cases in recent years. In one 
the cysts were the size of oranges and w'crc bleeding. The patient was in severe 
.shock. The other liad a cyst tlie size of a child’s head on each side. I doubt tlie 
regression of any of these cy.sts. 

One fact has not been slre.ssed today, which I think is probably true, that follow- 
ing a normal pregnane}’ one is more likely to have a choriocarcinoma and after 
hydatidiform mole a chorioadenoma that is Ic.ss malignant. 

It is essential to remove tlie cervix in chorioepithelioma. One of our patients 
developed a tumor five years after operation. There is a chain of lymphatics running 
down into the cervix from the body of the uterus. 

Placental polyps are confusing because montlis or even a year after delivery a 
piece of placenta left behind can cause bleeding and microscopic ditlerentiation is 
often very difficult. It should be recognized that there may be placenta left in utero 
for a long time. 

DR. .TAMES K. QUIGLEY, Rociie.ster, N. Y. — I wish to relate very briefly two 
interesting phenomena that I saw in March in connection with a hydatid mole. Tlic 
first was an extreme degree of what we would ordinarily call a toxemia, with hyper- 
tension, albuminuria and extreme jaundice so that the patient almost died from the 
toxic state before she expelled the mole. Second, she developed a lutein ovarian 
cyst the size of a child’s head. After the expulsion of the mole there was a di- 
minishing quantitative Friedman test, but the cyst kept increasing in size. I re- 
moved this cyst but left 2 or .3 small lutein cysts of the opposite side. 

DR. MATHIEU (closing). — Regarding Dr. .Schoeneck’s discussion, we must re- 
member that Evans in a very careful .•study determined that there was a very high 
degree of hormone content about the sixtieth day of normal pregnancy. This high 
point must be considered when we make a quantitative estimation of the hormone 
in the diagnosis of hydatidiform mole or chorioepithelioma. However, it is the in- 
creasing amount of hormone which is important. 

As to Dr. Novak’s comment, he is perfectly right. I did put the percentage of 
possible cures rather high. My study of the literature revealed the fact that the 
mortality rate is now only about 10 per cent for women with chorioepithelioma. ^ I 
merely want to prophe.sy that with increased interest in the subject, and more definite 
knowledge regarding the disea.se, this mortality surely could be cut to 5 per cent. 
Dr. Novak feels that I have stre.ssed too much the importance of the Aschheim- 
Zondek reaction and have not paid .sufficient attention to the pathologic side in re- 
gard to diagnosis. Many of the errors in diagnosis and mismanagement of cases, 
as seen from a study of the literature, seem, however, to have been due to the in- 
ability of the pathologist to arrive at a definite, correct conclusion. 



MANAGEMENT OF BEEECH DELIVERY IN PRBIIPARAS- 
Thomas R. Goethahs, M.D., Boston, Mass. 

(From the Department of Obstetrics, Harvard Medical School, and the Boston 

Lying-in Hospital ) 

M ost articles written on the subject of breech delivery present 
figures concerning fetal and neonatal mortality. This approach 
is somewhat suggestive of the statement that while people talk a lot 
about the weather no one really does anything about it. Hence the 
decision, from a study of fetal and neonatal mortality in one institu- 
tion over a period of fifty years, to formulate what we believe to be 
the best method of management of breech delivery in the iDrimipara. 
It maj" be added parenthetically that such conclusions as are drawn 
may be applied with equal force to breech delivery in the multipara, 
as our experience with both groups has been strikingly parallel. 

Table I presents an outline of 2,035 miscellaneous breech deliveries 
and 58 cesarean sections occurring on the house service of the Bo.stou 
Lying-in Hospital during the years 1888 to 1937 inclusive. The eases 
selected from this material are limited to 500 pelvic deliveries and 32 
cesarean sections performed upon healthy, primiparous Avomen at full 
term, whose babies at birth Aveighed six pounds or more. In accord- 
ance Avith an article preAnously published- Ave have eliminated from 
con.sideration 453 breech delWeries and 6 cesarean sections compli- 
cated by factors .such as pre-eclampsia, eclampsia, chronic nephritis, 
syphilis, diabetes, cardiac disease, hydramnios, placenta previa, ab- 
latio placentae, and prolapse of the cord, all of AA'hich in themselves 
add to the graAuty of prognosis for the baby. "We haA’e eliminated 
“non-Adable” infants, macerated at birth or grosslj’' malformed. "We 
haA’^e eliminated premature infants Aveighing less than 5 pounds at 
birth, and immature babies Aveighing from 5 to 6 pounds. Finally, 
since the subject lies outside the scope of this survey, Ave haA’-e elimi- 
nated mature multiparous deliA’^eries. 

In computing mortality, stillbirths and neonatal deaths are classi- 
fied as mechamcal or inierevrrenf. Deaths from mechanical causes 
occur from asphyxia or trauma, demonstrable either clinically or by 
postmortem examination. Deaths from intercurrent causes are due 
to siAch faetoi’s as congenital heart disease and incidental pathology 
of early neonatal life. 

Table I summarizes the results in the 500 breech delN’eries and 32 
cesarean sections. The figures, AAdiich yield a mortality of 10.2 per 
cent for all pelA'ic deliveries and of 3.1 per cent for cesarean sections, 
do not indicate a rosy prognosis for the infant. 

It is at this point that our crude statistics should he analyzed, in 
oi’der to determine AA’hether in fifty years there has been any trend 

•Re.'ul at the Fifty-First Annual Meeting of the American A.«.sociation of Obste- 
tricians. Gynecologists ami Abdominal Surgeons, held at AVhite Sulphur Springs 
AA'. A'a., September 22 to 24, 1938. 
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toward improA'-ement in onr results, and to discuss any possible im- 
proA'-ement Aidiicli may liaAm occurred. The figures of the 500 breed) 
deliA'^eries, recast in another form, Avill illustrate the point. 

During the years preAuous to 1921 the general management of 
breech delivery consisted in the classically conservative attitude ex- 
pressed by the formula, “Leave the case to natui’e. Guide the trunk 
until the umbilicus is born. Be ready to assist delivery at any time 
should delay occur.’' The first primiparous breech delWery entrusted 
to me in my intern days in 1920 Avas conducted in this way. The 
breech sloAvly came OAmr the perineum. The fetal heart Avas suddenly 
lost. The babj’- was extracted, .stillborn, the placenta, prematurely 
separated during the second stage, folloAving immediately. On March 
1, 1921, Irving and myself undertook a special assignment on breech 
deliAmry for one year, conducting such cases both in the Hospital and 
Out-Patient Department under an aetiA'ist policy ndiich Avas expressed 
briefly as, “Extract at full dilatation.” Our re.sults, published in 
1926,'* shoAved a loAvering of primiparous breech mortality from 11 
per cent to 7.4 per cent, AAdiieh Ave belieAmd justified our policjL This 
policy has been continued since. 


Table I. Deliveries or Breech Presentation’s at the Boston La'1no-in Hospital 

Fro.m 1888 Through 1937 




INFANTS 

DELIVERED 

INFANTS 

AVELI. 

INFANTS 
STILLBORN 
OR DIED 

mortality 
per cent 

A. Breech deliveries 






1. Uncomplicated 

(2,035) 





a. Primiparous 

(691) 





(1) Premature 


102 

45 

57 

55.8 

(2) Immature 


89 

77 

12 

13.4 

(3) Mature 


500 

449 

51 

10.2 

h. Multiparous 

(768) 





(1) Premature 


119 

54 

G5 

54.6 

(2) Immature 


89 

85 

4 

4i5 

( 3 ) Mature 


560 

514 

46 

8.2 

2. Complicated 

(453) 





3. ‘ ‘ Nonviahle ’ ’ (macerated 

(123) 





and malformed) 






B. Cesarean sections 

(58) 





1. Uncomplicated 

(52) 





a. Primiparous 


32 

31 

1 

M.l 

b. Multiparous 


20 

18 

2 

10.0 

2. Complicated 

(fi) 




^ — 


Some further evidence in justification of routine extraction has 
been adduced from tAvo other sources. 

1. A .series of 87 consecutive breecli eases a.s a special assignment undertaken bj 
me from Oct. 1, 1931, to Apr. 1, 1933. Eighty-three were delivered Hirough 
pelvis with the expectation of .securing a live infant, with two neonatal dea i?; 
mortality of 2.3 per cent.i 
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2. The results of deliverj' of 351 mature primiparous single infants from 1913 
to 1937 inclusive, which show a decrease in intercurrent and mechanical mortality 
from 9.8 per cent in the years from 1913 to 1920 inclusive, to 5 per cent from early 
1928 through 1937 (Table II). 

Tlie real difference, however, in the r-esults of the two policies, com 
servative and activist, did not stand forth in clear contrast until the 
records of breech deliveries from 1888 through 1912 were tabulated 
and added to those from 1913 through 1937. This is shown by Fig. 1, 
and by Table III in which the deliveries from 1888 to March 1, 1921, are 

20 


16 



Pig-. 1. — Mortality In breech delivery (1888-1937). Primiparous mature single 
Infants. A, 1888-1905. 82 deliveries, 10 fatalities. 12.2 per cent; B, 1905-1920, 100 
deliveries, 21 fataiities. 21.0 per cent; C, 1921-1928, 100 deliveries, 9 fatalities, 9.0 
per cent; D, 1928-1932, 100 deliveries, 5 fatalities, 5.0 per cent; E, 1932-1937, 100 
deliveries, 5 fatalities, 5.0 per cent. 


contrasted with those from the latter date through 1937. The differ- 
ences between mortality rates of 16.9 per cent and 6.3 per cent for 
single deliveries and 16.3 per cent and 6.2 per cent for single and 
multiple are worthy of remark. 

It will not be maintained, at this point, that the crude ratio of 16.3 
to 6.2 represents, in our experience, the comparative risks to the in- 
fant by delivery’- and extraction. Certain factors in connection with 
the mechanical deaths in the two peidods should be studied first. 
Table IV summarizes these fatalities, using a classification which 
has been suggested before. 

Group A . — Mechanically easy delivery of apparently normal infants, with neonatal 
death occurring a few hours to several days later with evidences of intracranial 
liemorrhage. This group may be likened to those deaths following normal vertex 
delivery with similar results. 
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'J’AiiLK 11. MoiiTAr.irv i.v BrtKKcn 


DKIAVKKY, PKI.MfI'Af!fJi;.S AlAT(r/:K SlA’Or.K JXK.i.VT.S 
ISNMfl.'i? 



IXFANT.S 

DELIVERED 

IXFAXT.S 

WELL 

I.VFAXT.S 

.STILLBORX 

OR DIED 

1 FATALITiE.S 

.MORTALITY 
PER CEXT, 

IXTER- 

CI'RREXT 

.\IECIIAX- 

ICAL 

191.1 -1920 

51 

40 

5 

0 

y 

9.8 

1921 -1928(p) 

100 

91 

9 

2 

7 

9.0 

1928(p)-1932(p) 

100 

95 

y 

1 

4 


1 932 (p) -19.37 

100 

95 

y 

0 

y 



Tabi.e III. Moutai.ity i.v Bkeech Dei.ivekv, Mature Ivkaxt.s, Before avd After 

March 1, 1921 


1 

IX- 

IX- 

FAXT.S 

WELL 

IXFAXT.S 

1 FATALITIE.S 

.MORTAI^- 

ITY 

PER CE.VT 


FAXT.S 

DE- 

LIVERED 

STILL- 

BORX 

OR DIED 

IXTER- 

CUR- 

RE.VT 

.MECHAX- 

ICAL 

Pi’imiparouH, single 

1888— Ain r. 1, 1921 

18.3 

152 i 

31 

1 

30 

■■ 

Alar. 1, 1921—1937 

299 

280 

19 

3 

10 









— 

— 



482 

432 

50 

4 

40 

10.4 

Primiparoiis, single and niiiUiple 
1888— Mar. 1, 1921 

190 

104 

32 

1 

31 


Mar. 1, 1921—1937 

304 

285 

19 

3 

l(i 



I . , - 


— 

— — 

— 

10.2 


500 

449 

51 

4 

47 

Alultiparous, single 

1888— Mar. 1, 1921 

204 

178 

20 


10 


Mar. 1, 1921—1937 

300 

284 

10 

4 

12 



- 




— 

— 

8.3 


504 

1 402 

42 

14 

28 

Altilliparous, single and multiple 
1888— Mar. 1, 1921 

231 

202 

29 

II 

18 

12.5 

Alar. 1, 1921—1937 

329 

312 

17 

■9 

13 

5.1 


500 

514 

40 


31 

8.2 _ 


Table IV. Mechaxical Mortality lv Breech Delivery' 


GROUP A 

GROUP B 

GROUP C 

TOTAL 

1888— Alar. 1 

, 1921 




Deaths following normal or assisted 

1 

4 

1 

0 

delivery ■ 




11 

Deaths following e.xtraction after full 

2 

2 

7 

dilatation 





Deaths following extraction before full 

1 

0 

2 


dilatation 




11 

Deaths following extraction after manual 

0 

0 

•11 

dilatation 




. — 


4 

0 

21 

.31 

Alar. 1, 1921- 

-1937 



" 0 

Deaths following normal or assisted 

n 

0 

0 

deliverv 




9 

Deaths following extraction after full 

2 



dilatation 




4 

Deaths following extraction before full 

0 

1 



dilatation 





Deaths following extraction, after manual 
dilatation 

0 

1 




O 


9 
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Group i’.— Mechanically easy delivery, with stillbirth, or birth of a child in 
manifestly poor condition wlio cannot be revived or who dies shortlj’ afterwards. 

Group C . — Mechanically difficult or traumatic delivery. 

The cases in Group A are those in which, priina facie, good results 
are obtained, the fatal termination being unpredicted at the time of 
birth. Undoubtedly some factor inherent in the breech mechanism is 
involved, as shown bj’’ Bardley HollaiuF and others, and it is unlikely 
that any amount of watchfulness or skill in delivery can ever do awaj^ 
completely with this type of result. 

The cases in Group B deserve some detailed consideration. It should 
be stressed again that in this group delivery is easy, but is followed by 
stillbirth or by birth of a child dying shortly thereafter. The 11 cases 
are summarized. 

1888. No. 4091. Breech on perineum two hours. Fetal heart rose to 170. 
Baby extracted. Gasped few times. Died. 

1889. No. 4422. Normal breech labor. Babj’ stillborn. All efforts to re.suscitate 
child failed. 

1894. No. 6865. Normal breech labor. Fetal heart 172 at entrance at 5 f.m. 
No further record on this point. Fully dilated at 10 p.At. Baby born at 10:40 r.M. 
Stillborn. 

1897. No. 8586. Assisted breech delivery. Child somewhat asphyxiated. Be- 
vived in hot water. Cry feeble. Did not nurse well. Failed. Died third day. 
“Cause probably difficult labor.” 

1906. No. 14629. Spontaneous delivery to umbilicus. No trouble with arms 
or head. Baby gasped. Heart stopped a half hour later. 

1910. No. 17201. Extraction after half hour in second stage without progress. 
One arm extended. Head easily delivered. Baby gasped once or twice. Died in 
twenty minutes. 

1925. No. 32933. Bagged for premature rupture of membranes without onset 
of labor. Considerable bleeding after bag was expelled. Fetal heart O.K. at first, 
later began to fall. Easy extraction. Baby stillborn. 

1926. No. 35159. Easy extraction at full dilatation. Baby stillbora. No 
evidence of prolapse of cord or separation of placenta. 

1926. No. 36198. Admitted after forty-three hours of labor outside. Fetal 
heart 180 on admission. Cervix 3 to 4 fingers dilated. Early contraction ring, 
easily dilated. Extraction without difficulty, with fetal heart O.K. at beginning. 
Baby stillborn. 

1928. No. 39654. Prolapsed foot with os 4 to 5 fingers dilated. No progress in 
thirty minutes. Traction made on foot. Second leg brought down. Fetal heart lost. 
Easy delivery from this time on. Baby stillborn. 

1931. No. 5506. Easy breech extraction. Forceps to afterconiing head. Baby 
breathed with head on perineum, but not after delivery. Autopsy showed bilateral 
tentorial tear, with laceration of vein of Galen. 


While trauma may have been of moment in the two Group B case.s 
delivered through undilated cervices, the history of nine of them in- 
dicates that the second stage of breech labor is dangerous to the 
unborn child. In one at least bleeding suggested some degree of pla- 
cental separation, while in eight others something happened, quite 
possibly an involvement of the cord. Since it has been shown that 
frank prolapse of the cord is five times as frequent in association with 
breech delivery as with the general run of hospital deliveries, this 
assumiDtion seems worthy of consideration. 
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The cases in Group C resulted fatally because of frankly traumatic 
factors. The evidence from the records indicates that pelvic contrac- 
tion Avas of moment in only 5 of the 500 deliveries, a surprisingly small 
proportion, indicating that the judgment of the Staff to alloAv delivery 
to proceed Aua the pehnc route Avas justified in 99 per cent of the 
cases. On the other hand, deliA'eiy of the infant through an incom- 
pletely dilated cerAux or folloAving accouchement force Avas strikingly 
frequent in the Group C fatalities in both periods survejmd, and illus- 
trates the danger to the infant AAdiieh these maneuA’^ers entail. 

The tabulation of these figures has no definite significance in indi- 
cating that extraction folloAving full dilatation Avas more or less 
dangerous to the infant than iiormal or assisted delivery. Table V, 
taken from the records from 1888 to 1912, indicates the mortality in 
the normal group to be 8.9 per cent, AAdiile that in the extracted group 
Avas 10.9 per cent. On the other hand 2 of the deaths folloAAung ex- 
traction occurred in cases in AAdiich the pehus had been misjudged, 
AAdiile, as Avould be expected, extraction Avas done during this era only 
on cases Avhere it Avas deemed that unassisted deliAmry Avoiild be 
dangerous or impossible. 


Table V. Comparison of Mortality Folloaving Breech "Delivery’' and Bkeecii 

" E.xtraction, ” 1888-1912 


Normal or ‘ ‘ as.sistecl ’ ’ delivcrie.s 
Extraction following full dilatation 



From a iiriori reasoning there is some ground for the belief that 
extraction, properly done folloAAu'ng full dilatation, might be less 
dangerous to the infant than the Aucissitudes of normal or assisted 
deliA’'ery. The mechanism of breech birth is essentially three-fold ni 
nature, iiiA’^ohung successiA’’e submechanisms of breech, shoulders, an 
head. It is stated by Le Lorier,** William.s,® Piper,' and others that 
the three submeehanisms present successiA'^ely larger circumferences 
to pass through the birth canal, .similar to a truncated cone passing 
small end first. Von Jasehke''’ .states “In footling presentations tbe 
danger to the child is increased, in that the circumfei’cnce of the 
breech, noninclusiA^e of the legs, is only 24 cm., hence the aftercom- 
ing head is the means AAdiereby^ full dilatation of the os is encom- 
passed.” ‘Williams’’ giA’es tbe .suboeeipitofrontal circumference of t m 
head, Avhieh later passes through the os, as 34 cm. There are, o 
coui’se, some differences in these figures according to the size of t ie 
infant, but they strongly sugge.st that full dilatation of the os m 
relation to the breech is often insufficient dilatation for the 
coming head. Should full dilatation for the breech mean iiisnfiicien 
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clilatatiou for the shoulders, extended arms are sure to result. Veiy 
little experience with breech delivery, indeed, is required to appreci- 
ate the fact that extended arms are common, and that delivery, of the 
head is often associated with a sense of resistance as the head passes 
the cervix.. 

Before concluding this phase of the subject one other factor should 
be considered. Prior to 1921 little if any medication was used during 
labor. The patient’s second stage Avas conducted Avith her coopera- 
tion, good or bad though it might be. At the most, ether to the obstetric 
degree was given. When and if progi-ess AA'as delayed, it became necessary 
to anesthetize the x)atient. This Avas often a htu’ried performance and 
by the same token the manipulations carried out Avere often hurried 
and therefore relatWely poorly done. SubseqiAent to 1921 the policy 
of breech extraction Avas carried out under full surgical anesthesia 
from the start. More time could be taken to do a sIoav and methodical 
extraction without any sense of frantic haste. More recently anal- 
gesic medication has been the order of the daj’^. Conscious effecthm 
cooperation of the patient in the second stage, if it Avere desired, has 
been practically abolished, Avhile at the same time the human impulse 
to “do something” before full dilatation has undoubtedly been kept 
in abeyance. 

It is for the foregoing reasons that Ave believe that our policy since 
1921 of extraction during the second stage of labor has paid divi- 
dends in a reduction of our stillbirths and neonatal fatalities. While 
Ave are not dogmatic in the original concept of extraction immediately 
at full dilatation, we believe, ncA^ertheless, that extraction under com- 
plete anesthesia after full dilatation has been attained is safer for the 
infant than normal or assisted breech delWery. 

Thus far the subject of cesarean section for primiparous breech de- 
liAmry has been barely touched upon. If we recall the history of this 
operation in general, we are reminded of the fact that it is primarilj' 
undei’taken in the interest of a living child Avhich cannot pass through 
the pehds of its maternal host. The diagnosis of ceplialopehdc dis- 
proportion is relatiA’^elj^ easily made in the ea.se of tlie Amrtex presen- 
tation, and may, under proper supeiwision, be delayed until a test of 
labor has gWen the final ansAver. On the other hand, Avhen the breech 
presents, the fetal head is the last and largest end of the cone destined 
to pass through the pelvic girdle, and the test of labor, so useful in 
vertex presentation, is quite out of the question. 

Despite this unfaAmrable aspect of the situation there are still some 
faAmrable factors. The size of the baby’s head can often be more ac- 
curately estimated AAdien it lies in the fundus than in the lower abdo- 
men: in fact the size of the entire baby can often be more clearly 
made out by eluiical palpation ; in our series all four cesarean sections 
done “for large baby” yielded infants Aveighing OA^er 9 pounds. 
Finally, clinical measurements of the pehns, both external and in- 
ternal, are equally aAmilable regardless of the nature of the presen- 
tation. 
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We liave had soine Jiope tliat measurenieiit of tlie ]iead in the fundus 
by stereo-x-rays might lielp in elucidating this problem of eephalo- 
pelvic adaptability. It has unquestionably been of value in the diag- 
nosis of hydrocephalic and aneneephalie infants, the delivery of which 
alive, setting aside religious scruples, is to be deprecated. It is suc- 
cessful in giving an accurate measurement of the silhouette of the 
baby’s cranium in 65 per cent of the eases at the fii’st attempt. On 
the other hand this silhouette is that of the occipitofrontal plane in 
89 per cent of the eases, of an oblique plane in 3 per cent, and of the 
important biparietal plane in only 8 per eent;^ consequently ihc essen- 
tial biparietal diameter must be estimated within limits from the oc- 
cipitofrontal diameter before it can be compared with the patient’s 
conjugata vera. Finally, while the stereoi’oentgenometric technique 
which we have used has not yet satisfied us that it measures the maternal 
pelvis aeeuratelj^, we can still avail ourselves of digfital measurement of 
the pelvis, under anesthesia if nece.ssary. 

The results of our 32 uncomplicated primipai-ous breech cesai’ean 
sections have been shown in Table I. The one neonatal death in the 
sei’ies occurred on the eleventh day post pai*tum from intercurrent 
erysipelas, so that no fetal mortality from mechanical causation has oc- 
curred. All the mothers survived. The neonatal deaths occurring after 
two multiparous breech cesarean sections I’esulted, respectively, from 
impetigo and hydrocephalus (the latter in 1918). 

Table VI reviews the 32 sections according to indicalion, dividing Ihem 
into two groups, those before 1932 and those in 1932 and subsequeiitly 
when x-ray investigation was started. 

It is noticeable that in both gi-oups the ma.jority were for contracted 
])elvis, eldei’Iy primiparity, or estimated large babies. That the estimate 
of the weights of the large babies was accurate has already been com- 

TABJA: VI. I.VWICATJOX.S for Ce.SARBA.V SECT/OX IX PRlMJl’AltOVS BliEErn Deiavery 


XO. CASES 


1911 fhrouffh 1931: 

Contracted pelvis 7 

Active tubcrculosi.« 1 

Elderly priiniparily (37, 38, 4-1) 3 

Ankj-lo.^i.e of left liip ‘ 1 

Estimated large baby (9 iiounds 8 ounce.s) 1 

13 

193S Ihroufjh 1937: 

Ccplialopclvic disproportion by clinical and 7 

x-ray nieasurcinents 

Elderly primiparity (41, 42, 43) 3 

Estimated large babies (9 pounds 5 ounces. 3 

9 pounds 5 % ounces, 9 pounds 11 ounces) 

Funnel pelvis 2 

Flat pel\is 2 

Longstanding rupture of niernbranes without 2 

labor 


19 


X-RAYS 


0 

0 

0 

0 

0 

0 


1 

.:! 

1 

0 

0 


12 
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meiited on. Elclerh’ iiriiiiiparity certainly deserves consideration in 
deciding upon cesarean section for priiniparoiis breecli delivery, for 
an expected fetal mortality of 4 to 6 per cent may be a high price to 
pay for deliverj^ tlirongli the pelvis of what is likely to be the patient’s 
onl 3 ^ child. 

CONCLUSIONS 

1. The cases discussed in this siirvej'- have been limited to normal 
primiparas at full term with living undeformed infants in utero all 
weighing 6 pounds or over. Stud 3 ^ of the records and treatment of 
the 532 deliveries has been undertaken to determine the proper man- 
agement for such eases in the future. 

2. The management of breech delivei^v resolves itself primaril 3 ’- into 
an e.stimate of the relative advisabilit 3 ' of abdominal section versus 
deliveiy through the pelvis. 

3. Minor degrees of pelvic contraction are veiy important Avhen the 
breech presents, since the test of labor as applied to A’^ertex presenta- 
tions is of no A'alue for the aftereoming head. 

4. The size of the infant in utero must be carefull 3 '- con.sidered. 
X-ra3' measurements haA’^e proA^ed to be of value in helping to arrive 
at this estimate. 

5. It is a Avise polic 3 " to use the x-ra 3 ' in an 3 ' case in Avhich abdomi- 
nal deliveiy is contemplated, not onl 3 ’ to confirm and control the 
size of the infant but also to detect gross skeletal abnormalities undis- 
covered b 3 " clinical examination. 

6. The age and fertilit 3 ’ of the mother must be considered. 

7. If pelvic deliA^eiy is selected the second .stage should be termi- 
nated b 3 '' breech extraction under full ane.sthesia before the birth of 
the umbilicus, as classicalh' recommended, has occurred. 
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DISCUSSION 

DR. ARTHUR- H. BILL, Ceea'eeand, Ohio. — I n Dr. Goethals’ splendid paper he 
has backed up by convincing statistics his claim that extraction at the time of full 
dilatation is preferable to assisted birth. I am in absolute agreement Avith this and 
see no reason AvhatsoeA'er for allowing labor to go on in a breech case after full 
dilatation. This has been my policy throughout my entire practice, and I could 
add statistics to proA-e this point. 

Of course, AA'e must first of all rule out those cases in which there is a di.spro- 
portion betAveen the bony pehds and the fetal head. .Since there is no such thing 
as a test of labor, this should be done before labor by careful measurements and 
x-raj". Inasmuch as there is some error in measurements of the fetal head and 
peh’is, I think that AA’here there is a rea.sonable doubt as to the probabilitj' of the 
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head passing through the pelvis a cesarean section should be done. When the baby 
is to be delivered through the pelvis the secret of success is in having the way 
clear for its passage through the entire birth canal, that is, by removing as far as 
possible the resistance of all the soft parts, including especially the cervix and 
lower uterine segment. Resistance of the cervix and lower uterine segment is 
probably responsible for most of the bad re.sults in cases of breech presentation. 

‘\Wien delivery is performed at the time of full dilatation the patient is put under 
a complete anestlietic and the vaginal canal i.s ironed out thoroughly by manual 
dilatation. Usually an episiotomy is performed. Tlie hand is then passed up through 
the os and full dilatation is assured. Estimation of the size of the os is made by 
spreading the fingers as far as possible to what would be the size of the aftercoming 
head and not merely the size of the breech. Tlien the lower uterine segment is 
relaxed by complete anesthesia. Relaxation bj' anesthesia is very important. If 
these precautions are taken, the arms very seldom go up over the head during ex- 
traction. In assisted birth when the breech descends to the perineum and uterine 
contractions are continuing, the precautions mentioned are not taken. The vaginal 
canal has not been ironed out and is more or less resistant. The cervix may not 
be dilated to the size of the aftercoming head and the lower uterine segment is not 
relaxed. If tlie arms go up over the head it is usually beeau.se they are drawn up 
by the resistance of the ccr\’ix and lower uterine segment. The same resistance 
makes delivery of the aftereoming head difficult. Tliese few points illustrate the 
advantage of performing the extraction early rather than waiting and allowing 
the patient to do as much as she can. We must also bear in mind that the easiest 
time to bring down the legs is when the breech is high rather than when it is low 
down in the pelvis. 

I would like to sum up what I think are the important steps in the management 
of a breech delivery. When there is full dilatation proceed to deliver the baby. 
Thoroughly iron out the whole vaginal canal and usuallj’’ perform an episiotomy. 
Never take for granted that the os is dilated even though the breech ha.s passed 
through it. Examine the cervix and dilate the os manually if nece.s.sary. Relax the 
lower uterine segment by complete anesthesia, bring down both feet, one at a time, 
and do the extraction. Do not use the Mauriccau grasp but deliver tlie aftercoming 
head by suprapubic pressure on the head aided by tlie guiding traction and flexion 
produced by the finger in the child's mouth. Be sure that the head does not lie in the 
anteroposterior diameter of the pelvic inlet. Rotate the head so that it will enter 
the pelvic brim in the transverse or oblique position. Forceps on the aftercoming 
head are, to my mind, rarely nece.ssary. If this i>rocedure is followed I see no 
reason why there should be much more difficulty in extracting a breech in the case 
of a primipara than in that of a multipara, or following a podalic version, 

DR. WARD F. SEELEY, Dktkoit, Mich. — I have reviewed the cases of breech 
delivery from two of our Detroit ho.spitals for a five-j-ear period. One of these is 
a charitj', teaching institution, the otlier a private ho.spital. In both the essential 
principle of management was essentially the same for breech delivery, that is, inter- 
ference only when indicated. Tlie fetal mortality by this more conservative treatment 
in our hands is practically the same as that reported by Dr. Goethals. 

For a period of five years there was a total of 13,08.5 delii’eries among which were 
773 breech positions. Of these, 270 were in primiparous women. If deductions are 
made for cases of toxemia, placenta previa, prolapse of the cord, abruptio placentae, 
nonviable infants, etc., as suggested by Dr. Goethals, in order to arrive at a true 
rate of risk from breech po.«ition it.‘-elf, we have 182 cases upon which to base our 
opinion. To arrive at this figure we have deducted twins and nonviable premature.s, 
but have included all cases of eight months' duration or more and all infants 
weighing 5 more. In other words we have made no deduction for Dr. 

Goethals' classification “immature." We made this slight departure from Dr. 
Goethals' classification because our ca.-e.s include a number of colored women, who.se 
babies although well developed, usually average less in weight than the white, and 
also because we feel that a fetus of eight months sliould har-e an excellent chance 

of survi\’ing. . , 

Among the 182 uncomplicated, mature, single primiparous breech deliveries, 

there were 9 fetal deaths or 4.9 per cent. There was no maternal mortality. 
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Six babies were stillborn and 3 died in the neonatal period. Five deaths oc- 
curred in cases with breech extraction and four after spontaneous delivery. All but 
one death were probably the results of birth trauma. 

There were only 2 cesarean sections for pelvic contraction in the 270 cases. I 
can agree with Dr. Goethals that the proper evaluation of methods of delivery in 
these cases is difficult. And all information obtainable, both clinically and by x-ray 
examination, is none too much. 

In conclusion, let me state that we are not opposed to breech extraction as 
evidenced by the fact that 42.2 per cent of our series were thus delivered, but we 
prefer to use it only upon indication. We also believe that the indication will 
arise less often if deep analgesia in the second stage is avoided. 

DE. J. M. BEEGLAND, Baltimoke, Md. — We liave had some recent reports from 
the obstetrical clinic of the University of Maryland which indicate that the operation 
of external version is not as difficult as we had supposed. My own experience witli 
this procedure has been very discouraging, but I believe that, in view of this report 
which has not been published, we will give the matter at the Johns Hopkins more 
attention. 

Many years ago I helped Dr. Williams do the first pubiotomy ever performed in 
the city of Baltimore. The operation has now been almost entirely discarded in 
view of new procedures such as low cervical cesarean sections, which are now very 
properly in vogue. However, I still think there is a place for pubiotomy. In manj' 
cases we are uncertain as to the size of the aftercoming head in spite of the most 
Qiodern methods for measuring this part of the baby and quite often we under- 
estimate the diameters of the head and have to end up with a craniotomy in order 
to deliver the child. I believe that when we are in grave doubt as to the question 
of disproportion we should place the Gigli saw in position and then if attempts 
to deliver the head fail, we can complete the operation of pubiotomy by cutting 
through the bone and the child’s head can then be freed without special difficulty. 
If the full operation is not necessary the saw is removed and no damage is done. 

DE. GEOEGE W. KOSMAK, New York City. — Dr. Goethals did not go into 
the details of the technique which he employed in these cases. I would like to know 
whether at anj' time he made use of the Voorhees’ bag? There is a group of breech 
presentations in which the bag can be used with advantage to secure that satisfac- 
tory dilatation of the cervix which is so essential. I admit that these cases must 
be rather carefully selected and probably in the greater number of breech cases it 
is unnecessary, and yet an experience with two women within two weeks convinced 
me of the desirability of that procedure. One was a primipara in the eighth 
month who had a very rigid cervix, the other a multipara with a thick cervix, at 
term. In both of those cases I used the Voorhees’ bag, using next to the largest 
one in the primipara and the largest size in the multipara. I think the rupture of 
the membranes might have swept the cord down but the insertion of the bag im- 
proved the chances of getting a satisfactorily dilated cervix. 

I hoped that Dr. Bill would mention the protection of the child with a warm 
towel as it is born. I think the respiratory efforts on the part of the baby are very 
often stimulated by the cold air of the immediate surroundings. You must remem- 
ber that the temperature inside is about 98 and outside is very likely to be Go or 
70. The envelopment of that baby in a warm towel as it is being born is very 
important. 

DE. WILLIAM T. McCONNELL, Louisville, Ky. — In breech presentation it 
is especially difficult to determine the relationship of the fetal head to the pelvis. 
While it is true that ordinarily the head will correspond in size to the size of the 
baby’s body, and while it is true that the way the pelvis of the baby comes down 
into the pelvis of the mother will give you some idea as to the relative case with 
which that head will pass through, yet it is often a very difficult thing to tell what 
the relationships are. A number of things may help us. One is the history of the size 
of the babies this mother has already had; another is the acumen with which we are 
able to palpate the size of the baby in this mother; another is the use of the x-ray, 
to determine to a minute degree the size of the pelvic inlet. 
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DE. lEVING W. PO'i’TER, Buffalo, N. Y. — I was very much pleased to liear 
Dr. Goetlials use an expression which no one else has used licre today, that is the 
‘'misjudged” pelvis. Now if it is true, as I believe, that breeches occur more fre- 
quently in the funnel-shaped pelvis, we are then usually dealing with more or less 
of a contraction. In women who are past 35 or 40, who have never had a child and 
will probably never have another, wc lean to the operative side, that is, cesarean 
section. 

Our technique is a little ditTerent than what has been described. As soon as 
the lower uterine .segment is effaced and the os is dilated we bring down both feet 
and terminate these cases as footlings. We deliver the baby slowly and carefully 
by traction as far as possible. If the child does not move we do not pull it until 
we find where the obstruction is. Then as the scapula appears wc put a finger in 
the posterior axillary fold and deliver both shoulders as anterior shoulder-s, never 
going up and pressing as we used to do and having a paralyzed arm. The operation 
of episiotomy we never do. It seems to me an operation entirely unnecessary. 
But we do use the Piper forceps more often as years go on. 

Dr. Kosmak spoke of protecting the baby to prevent it from breathing too soon. 
We have watched babies in our versions make respirator 3 ' efforts and have seen no 
harm ever come from it. We never wrap a baby unless it is so .slipperj' that we can- 
not hold it. 

DE. GOETHALS (closing). — We agree with Dr. Bill’s practice in regard to using 
forceps on the aftercoming head according to indications. Wc try pressure on 
the head from above first. If this does not work, the use of forceps is a life-saving 
measure without doubt. 

Comparing our statistics as be.st we could with those of others we found that by 
taking the same t.vpes of cases we had about the same results. I am not entirely’ 
certain that in the long run, with manj’’ thousands of cases, the policy of routine 
extraction after full dilatation will neces.sarily be anj’ better than the other polic.v 
in the same man ’s hands. Of eour.se, if external version can be done it is bj’ all 
odds the thing to do. If we have a G.2 per cent mortality in primiparous breech 
deliveiy and less than 1 per cent in normal vertex deliver,v, the advantage of having 
the babj' turned is perfectly obvious. 

In two or three instances we did use the Voorhees’ bag. The indications were 
particular!}' for premature rupture of the membranes and lack of progre.ss of the 
first stage. We do not use hot cloths to wrap the baby in, because we feel that a 
few respiratory efforts do no harm if the accoucheur is sure he can get the baby out 
without asph}’xia resulting. 



THE PITFALLS OF PODALIC VERSION AND EXTRACTION«= 
Milton G. Potter, B.A., M.D., F.A.C.S., Buffalo, N. Y. 

(From the Millard Fillmore Hospital) 

I N THE performance of internal version, I believe that it would be 
advantageous to recall again not only that deep anesthesia, “ironing- 
out” of the vagina, the modified Walcher position and lack of haste are 
essential prerequisites, but also to emphasize some of the things the 
operator should not do, when attempting this type of delivery, which 
have not been Avritten about before. 

The purpose of this paper is not to deal Avith the indications for this 
procedure but rather to impart the results of our experiences, and ahvays 
to keep in mind the folloAving precautions. 



Pigs. 1 to 3. — Degrees of effacement of the lower uterine segment and dilatation of 

tlie external os. 


1. Never Attempt a Version and Extraction (Nor Any Other Type 
of Delivery) Until the Lower Uterine Segment Is Effaced and the 
External Os Completely Dilated . — The careless or ignorant observance 
of this rule has done more to discourage the use of tliis operation than 
ail other factors and this peculiar situation arises, I believe, from the 
lack of a uniform and fixed definition of complete dilatation of the os. 

It has been the custom in our teaching in recent years to avoid the 
term dilatation of the cervix entirely, and speak only in terms of the 
degree of effacement of the loAA^er uterine segment and the degree of 
dilatation of the external os (Pigs. 1, 2, 3). Our distinct impression is 
that too little attention is paid to the loAA’er uterine segment in labor 
and that it is the rule rather than the exception to find obstetricians 
failing to recognize the distuiction betAA'een incomplete effacement of 

•Read at the Fifty-First Annual Meeting of the American Association of Obste- 
tricians, Gjuiecologists and Abdominal Surgeons, AVhite Sulphur Springs, AA”". A'’a., 
September 22 to 24, 1938. 
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the loAver uterine segment witli a rigid, nonnegotiable cervix and com- 
jilete loAver uterine effacement with a paralyzed external os, which ap- 
pears not to be completely dilated, but Avhich disappears under deep 
anesthesia, when the examining fingers are spread apart and allows 
the entrance of the hand into the uterus. 

It must be remembered that the crux of the situation is the complete 
effacement of the loAver uterine segment and that dilatation of the ex- 
ternal os is one of degree only. 

Effacement begins before the onset of labor and Avhen it is complete 
we have the beginnings of a retraction ring which is relaxed under deep 
anesthesia so that version can be eomiileted. 

We consider the external os dilated ivhen the loAVcr uterine segment 
is completely effaced and the external os, under deep ane.sthcsia, admits 
three fingers and when spread readily admits the hand into the uterus. 
This is not saying we deliver the patient when the cervix is three 
fingers dilated, for it must be remembered that there may be a 
three finger dilatation of the external os Avithout complete effaee- 
ment. In other AAmrds in the fir.st instance, Ave have a paralyzed external 
os Avith a possible rim present Avbieh melts aAvay under easy pressure of 
the fingers, along Avith complete effacement of tlie loAver uterine seg- 
ment, and in the second instance, aa'C have a three-finger dilatation Avith- 
out complete loAver uterine effacement Avhich means Ave liaAm a non- 
negotiable external os Avhich aagII not admit the hand Avithout tearing 
and is therefore not dilated. 

Not infrequently avc see arre.st of the fetal head in midpelvis. 

The loAvcr uterine segment is effaced, but the head AA'hieh is in the 
transverse or posterior position is above the external os, AA'hich is per- 
haps three fingers dilated and aagII ncA’er become more dilated because 
of the absence of the head as a dilator at the external os. It is a flac- 
cid, paralyzed external os Avhich Avill become SAvollen and edematous 
if delivery is not effected at once. 

2. A Versw7i Is Best Attempted When the Head Js at the Brim and 
lias Had a Chance to Mold. — The prcA'alent opinion that an ideal case 
for the use of version and exti'action is a floating head is erroneous. 
The head should, at least, be at the brim and there should be partial 
molding of that fetal head AA'ith flexion, if the operator expects his 
extraction to be successful. If the pchns is large and the baliy small, 
it is po.ssible that no difhculty Avill ari.se, becau.se the head can be pushed 
into the pelvis from above, but giA'cn a .slightly contracted pelvis and a 
normal-.sized baby, Avitli no molding of the head, the operator Avill ex- 
pose that fetal head to injury, just as he Avould in the delivery of the 
aftercoming head of a lu'cecli case AA'ith similar pelvic and fetal measiu’e- 
ments. 

It mu.st be remembered that a floating head; CA’en though it can be 
pu.shed into the pelvis, is the type of case Avhich carries a greater risk, 
and AVC can therefore expect a liigher fetal morlality rate. 

3. A Version Should Never Be Attempted Whe7i ihe Uterus Is Drif 
and Firml}/ Contracted Around the Fetus (Fig. 4). — Failure to heed 
this Avarning may easily result in rupturing the uterus and yet avc have 
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seen attempts to do version under these conditions. Of course this 
does not exist excepting after a long labor, ruptured membranes and 
molding of the uterus about the fetus and, in tlie presence of a retrac- 
tion ring, unsuccessful attempts ivith forceps. Then the operator, with 
his obstetric judgment affected perhaps by fatigue, tries a podalic 
version, and the result is a dead baby and often a ruptured uterus. 

4. When the Gloved Hand and Arm Are Once Introduced Into the 
Uterine Cavity, They Are Not Withdrawn Until Both Feet of the Bahy 
Are Delivered . — The practice of introducing one hand and then tlie 
other in an attempt to grasp the feet of the baby is to be discouraged be- 



Fjg. 4. — Impossible case for version and extraction. 


** 

cause of the possibility of infection. If difficulty is encountered in 
locating the second foot, slight rotation of the bod}^ of the fetus will 
aid the operator in discovering the lost foot. 

5. Never Proceed With an Internal Podalic Version and Extraction 
Unless the Operator Is Positive that the Arms of the Fetus Are Folded 
Across the Chest . — We lielieve and teach, if tlie baby’s arms have ex- 
tended, the operator alone is to blame, because he either failed to fold 
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the arms or he did it carelessly. If there is an excess of amniotic fluid 
and the arms tend to float away from the folded position, it is a simple 
matter to allow some of the fluid to escape. 

It is rarely possible for the arms to extend if they are folded across 
the chest, because the chin of the baby keeps them from being dis- 
lodged upward and the pressure of the uterine musculature aids in keep- 
ing them in place. The rather general idea that the arms are normally 
in that position is false (Fig. 5), and in many cases we find an arm 
either alongside the body or the head and any attempt to extract that 
baby with an arm or arms in those positions will invariably produce an 
extended arm or arms. 



We feel this is so impoi’tant that Ave noAv re-check the position of the 
arms before tlie legs are delivered, in order to be positive that the arms 
are in tlie proper position, befox’C the version is attempted. 

6. Too Much Traction Should Not Be Exerted in the Delivery of the 
jpcei. — This Avarning is giA'en becau.se operators employ too much force 
in pulling on the feet and Avhen the feet are delivered as far as the 
Amgina, it is found impossible to complete the extraction. 

The probable ex])lanation is that the operator failed to feel the fetal 
head through the abdominal Avail, and although he Avent through the 
motions of pushing the head up out of the iliac fossa Avith his external 



POTTER: PODALIC VERSION AND EXTRACTION 


679 


hand, the head remained lodged in the iliac fossa and the position of 
the fetus might now he compared to a half-opened jackknife, the point 
of the blade representing the head and the tip of the handle the feet. 
Continued traction will certainly rupture the uterus unless the operator 
remembers to release his grasp of the feet entirely and explore thor- 
oughly the interior of the uterus. He Avill invariably find the fetal head 
still lodged in the iliac fossa and if he will place the head in the hollow 
of his hand and push it up into the fundus, holding it there by his 
external hand, while he again grasps both feet, he will find that the 
legs can be delivered with ease (Pigs. 6 and 7). 



7. Avoidance of Arm. Injuries Can he Accomplished hy Doing Away 
with Pressure on the Upper Arm. — It is pretty well agreed by all famil- 
iar with this subject that delivery of both shoulders in succession, as 
anterior shoulders, is a decided improvement in the extraction. This 
maneuver is accomplished by placing the finger at the angle of the 
scapula, after the scapula appears at the vulva and not in the axilla. At 
this point of the delivery, the scapula is pushed anteriorly under the 
pubic arch. 

A serious fault which many obstetricians have is that after success- 
fully delivering the shoulders, they invariably fail in the delivery of 
the arms and subject the baby to a possible paralysis of the humoral 
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nerve, by deliberately placing tlie index or middle finger on the deltoid 
region, and try to extract the arm by sweeping tlic finger downward 
and hooking it with considerable force around the humerus (Pig. 8). 

Much easier and safer is the method 'of entirely avoiding tlie deltoid 
and humoral regions and delivering the arm by placing the finger di- 
rectly in the bend of the elbow and then lifting liie ai‘m up over the chest 
like a pump handle, thereby avoiding nerve injuries and a possible 
fracture of the humerus. 



Fig. 7. — Holding head in fundus with external hand. 


8. Avoid Excessive Traction in Delivery of the Aficrcoming Head . — 
It is not uncommon to see terrific traction exerted upon the neck of the 
baby in a liurried effort to deliver the liead. The back of tlie baby, 
tlierefore, is bent too far upward toward the mother’s abdomen. It is 
essential that flexion of the head and body be maintained at all times. 
The possibilities of fracture of the clavicles and injuries to the neck and 
head are great, if the operator forgets that it is much easier and mucli 
safer to push a head through the pelvis than pull it through. Omit- 
ting this precaution has led to the fracture of the neck of the baby 
and its death. Maintaining flexion of the liead by pre.ssure on the chin, 
moderate pre.ssure from above and moderate traction from lielow jiro- 
vides a succe.ssful deliveiw. 



Fiff. 9. — ^Pressure being exerted on perineal body when Piper forceps are used. 
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If, as sometimes happens, there is an unavoidable extension of the 
head which cannot be corrected by pressure of the operator’s fingers on 
the chin, or pressure on the head from above, then the use of the Piper 
forceps is indicated. 

9. Never Attempt the Use of the Piper Forceps on the Aftercomiiuj 
Head Which Is Not Well in the Pelvis. — Too often the use of the Piper 
forceps is resorted to, when the head is either not in the pelvis at all, 
or is high in the pelvis. It is far better to push the head domi into the 
pelvis as far as possible and then, if difficulty is encountered, to apply 
the Piper forceps to the sides of the head. The difficulty u.sually en- 
comitered is either a large or an extended head, which can be corrected 
by the proper use of the forceps. By that I mean flexion of the head can 
be increased by lowering the handles before locking the forceps (Fig. 9). 

As the head descends, ob.struction and resistance usually are encoun- 
tered in the perineal body. The latter, if pressed down by the index or 
middle finger of the left hand, partially introduced into the vagina, will 
be depressed sufficiently to allow the chin to .slide over it, thereby avoid- 
ing a lacerated perineum or the neees.sity of an episiotomy. 

Occasionally in a flat type of pelvis, it is much easier to push the 
head into the pelvis if the head is grasped and rotated transversely by 
the external hand, thus making use of the largest diameter of that 
particular inlet. 

And finally we are, at the present time, very prone to use Piper for- 
ceps on the .small, premature aftercoming head, for we feel that trauma 
to such a head is minimized by the use of forceps. 

186 Chapin Parkway 


DISCUSSION 

DB. BERTRAM H. BUXTON, Providence, B. I. (by invitation). — In the last ten 
years at the Providence Lying-in Ho.spital in .some 26,000 deliveries, there have been 
only 307 versions and extractions, about 1 in 80 deliveries. None of the.se is of 
the elective type, except for the delivery of the second of twims. The number has 
gradually decreased each year from 75 in the first year and a half, to 10 in the year 
1937. This has resulted from the increase in the incidence of cesarean section, be- 
cause we have recognized earlier in labor the case in which formerly version and 
extraction were resorted to after failure of high forceps. 

The statement is made that “A version should never be attempted until the 
greatest circumference of the liead is at least witliin the pelvic brim and has had a 
chance to mold.” Given the premise that we are going to do elective versions, tliis 
is perhaps good advice, but to my unconverted mind a head already molded to come 
through as a vertex would be much easier delivered by forceps as a vertex. 

In regard to the statement that, “if after a reasonable length of time tlie opera- 
tor is unable to get both feet, he should then stop and proceed with another method 
of delivery,” I should like to ask Dr. Potter what method he would then recommend. 
I would rather take a chance on delivery with one foot than to attempt a high 
forceps on a floating head or a cesarean .section after so much manipulation. 

DR. A. Iv. PAINE, Bosto.v, Mass. — Some versions fail, not because the nondilata- 
tion of the cervix is unrecognized, but because the operator assumes that dilatation 
will complete itself easily during the delivery. These are errors in judgment rather 
than inability to recognize the nondilatcd cervix. 

The precaution “never proceed with a version and extraction until the operator is 
positive the arms arc folded across the chest,” is of interest. It is further stated 
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that “N’ormally in 50 per cent of the cases, the arms are in some other position 
than across the chest, and extraction in such a case invariahly produces an ex- 
tended arm or arms.” 

In a normal breech delivery an extended arm is not very common unless the opera- 
tor indulges in questionable procedures to hasten delivery. In versions and extrac- 
tions as they are generally done surely an extended arm is not encountered in half 
the cases. By the Potter reasoning noncompliance with this precaution should result 
in prolapsed arms in approximately half the cases. That certainly is not the general 
experience. 

As regards the importance of not applying force directly to the shoulder or 
humerus in delivering an arm, it has been my experience that if that downward 
traction on the body, which delivers the anterior shoulder, is continued long enough 
the arm will be spontaneously delivered in a large proportion of the cases. The same 
applies to the posterior arm after its rotation to the front. Digital delivery of the 
arm is reserved for those cases in which the above technique is not easily successful. 

DR. T. L. MONTGO^IERY, PmnADELPHiA, Pa. — Considering the wide field in 
which the Potters apply version and the early stage of labor in which they institute 
it, it is doubtful that all the details of procedure which they recommend arc applica- 
ble to the indications and conditions under which most of us select the operation, 
namely, in transverse position, prolapse of the cord, and some of tlie head presenta- 
tions in wliich deflection or malposition calls for a corrective obstetric procedure. 

If one is to perform elective internal podalic version and extraction upon all 
obstetric patients, then one can conceive of the advisability of manually dilating all 
cervices, starting the version before the membranes rupture, and seizing both feet 
of the fetus to perform the turning. Under normal indications, however, one is faced 
with conditions under which the membranes have ruptured, considerable amniotic 
fluid has drained away', and the uterus so firm that it is not always possible, feasible, 
or wise to attempt to reach both lower extremities. Under such circumstances it is 
often easier to deliver the posterior arm in the hollow of the pelvis than to attempt 
extraction of the anterior. I am of the opinion, therefore, that the old stylo of 
version is oftentimes better adapted to the peculiar circumstances of normal obstet- 
ric practice than are some of tho.'sc manipulations recommended by Dr. I’olter. 

My own observations of the Potter version as performed by Dr. Potter himself 
are that the cervix is not always completely dilated or nearly so when version is 
undertaken, and that, therefore, the major portion of the dilatation must be accom- 
plished by manual manipulation; second, that inasmuch as the version is done early 
in labor and before the membranes have ruptured, there is actually and ])nictically 
no time for molding of the fetal head before the version is accomplished ; third, that 
cesarean section is performed in many instances in which a better test of labor might 
have eventuated in normal head-first delivery; and fourth, that as an end result rup- 
ture of the uterus in subsequent pregnancies, with sacrifice of the fetus, is not un- 
common. 

Mliile the Potters have perfected themselves in this form of version Jind evidently 
have few accidents, those who have endeavored to emulate their efforts in other cities 
have often met with disaster. In the records of our maternal welfare work in Phila- 
delphia, there is no more depressing period than that during which a certain school 
of obstetricians undertook the Potter method of version in ,a high jtercenfage of 
their deliveries. The same has evidently occurred in other cities. 

This being the case, it would seem to me far more important to collect and rcjmrf 
before this orgjinization the maternal and fetal mortality fhrit has re.sulted from the 
attempts to follow this form of obstetric practice than to lay further emphasis, tipon 
its technique. With such knowledge at hand we should be able properly to evahiate 
this procedure and doubtlc.ss relegate it to the position for which it is intended in 
obstetric practice — a serious ojHtration to be performed only in the face of definite 
obstetric indications. 

DR. GEORGE AL SllIPTOX, PiTTsnr,t.n, Ma.SS.— This paper lays stress ,,11 the 
points to he brought out in case one has to do a ver.-ion and exlnwiion. Vfhile w.> 



684 


AMERICAN JOURNAL OF ORSTETRICS AND OVNECOLOOY 


may not approve of this method of delivery as a routine method of procedure, the 
Potters have taught us more about the procedure than any one in the literature. 

DB. ABTHUB H. BILL, Cufa^eland, Ohio. — Delivery through an undilated os is 
responsible for more trouble than any other mi.stake. This is true not only in versions 
but in any attempt to deliver a baby. I am opposed to manual dilatation except in 
an emergency. After my discussion of the breech cases yesterday, I was told that I 
might have given the impression that I advocated manual dilatation of the cervix. I 
wi.sh to correct any such impression, for T am absolutely opposed to that in prin- 
ciple and simply said that what we call full dilatation in the case of a breech is not 
enough dilatation for the aftercoming head, and that when the breech has dilated as 
much as it possibly can, it may be necessary to iron out the cervix enough to remove 
any possible resistance to the shoulders and head. 

Dr. Potter .stressed folding the arms across the chest. Frankly I have never taken 
this seriously. I believe that the reason why the arms do not go up in his cases is 
not so much because he folds the arms over the chest as because he has the advantage 
of wonderful anesthesia with complete relaxation. 

There are a certain number of cases in which the head will not enter the pelvic 
brim while in the abnormal position and yet will pass through very readily if in a 
normal position. In such cases, I think, I go a little bit further than Dr. Potter 
and perhaps do versions in some cases in which he performs cesarean sections. 
Therefore I would not say that the head must be through the pelvic brim and 
molded as a necessary preliminarj' to a ver.sion. Wiile I do a groat many versions, 
most of them are not prophylactic or elective versions but are to correct abnormali- 
ties, chiefly posteriors, occasionally face and brow presentations. 

DB. IBVING W. POTTEB, Buffalo, N. Y.— This is not a paper on theory. It is 
a practical paper upon a practical subject in the field of obstetrics. The writer has 
had a very extensive experience in the management of cases of version and extraction 
and from his experience he has made the ob.servations, which he has rounded into a 
paper. This paper was not on the indications for version, but it was an attempt to 
point out some of the dangers and pitfalls of a procedure that .should be understood 
and is not understood. 

We had many years ago an inve.stigation that would satisfy almost any one. 
Early papers of mine were discussed, but they refused to print them until they had 
come to Buffalo and made an investigation. The Health Department looked over our 
records, and our maternal and fetal mortality were all investigated. I do not know 
how many times the Health Department called me up and wanted to know if they 
should let investigators go through the records. I said, ‘ ‘ Certainly, we have nothing 
to conceal.” 

We have only tried to demonstrate the technique of version, and if you cannot 
regulate your indications that is not my fault, and if you cannot learn the technique 
that is not my fault. There is nothing personal about this. 

DB. MILTON G. POTTEB (closing). — This paper was not on indications for 
version and extraction and for that reason I will not at this time answer the many 
questions asked concerning indications. I repeat, this paper only attempted to 
present the pitfalls one may run into if at any time the operator felt that version 
was indicated. 



THE RELATION OP URETERAL PAIN TO MENSTRUATION 
Nathan P. Sears, Ph.B., M.D., Syracuse, N. Y, 

(From the Department of Gynecology, Syracuse University) 

H UNNER^ was the first to call attention to ureteral pain due to 
stricture. The slowness with which this Avas accepted is undoubt- 
edly due to the fact that pathologic evidence Avas difficult to obtain, that 
x-ray studies fail to giA^e concrete information and that in uninfected 
cases, of AAffiich there are maiiA’-, no abnormal elements are found in the 
urine. 

The etiology of ureteral stricture is also indefinite, there being some 
eAudence that they are congenital and some that they are due to either 
focal infection or are a result of urinary infection early in life. Their 
existence in conjunction Avith stone leaves a question of Avhieh is cause 
and Avhich is effect. IIoAvever, those of us avIao have noted that thorougli 
dilatation of the ureter has been instrumental in preventing recurrent 
stones feel that the stricture Avith its resulting stasis is a factor behind 
the formation of calculi. 

Besides stricture, it is also quite likely that spasm of the ureter may 
cause pain. Wharton® has described the manner in AAliich the sjonpa- 
thetic nei’Amus system supplies the ureter and since intestinal and uterine 
spasm are conceded, it seems reasonable that a similar condition may oc- 
cur in the ureter. When toe understand more thoroughly the behavior 
of the sympathetic nervous system we will better understand chronic 
pain. 

Accepting ureteral stricture and spasm as causes of pelvic pain, there 
need no longer l)e a confusion in diagnosis if disease of the appendix, 
tube, or ovary cannot be demonstrated. In fact, it should be pointed 
out that the ovary, so frequently accused, rarely causes pain except Avhen 
it is the seat of an easily demonstrable pathologic condition. Neither 
is it necessary to have stone, infection, or tumor present in the ureter 
to produce pain, any more than that there must be some tangible 
pathology in the uterus to produce dysmenorrhea. 

In choosing the folloAving cases I have included only those in AAdiich 
the patient’s primary complaint Avas painful menstruation. In fact, 
careful questioning Avas necessary to elicit the character of the pain and 
separate it from the usual uterine cramps. Let it also be emphasized 
that the ureter has not been the only obscure cause of pelvic pain. Cer- 
Aucal lesions, as suggested by Young® and by Sutherland^ have also been 
noted. Patients Avith unsatisfactory sex life, notably those practicing 
interruptus coitus, may haAm, probably due to OAmrian congestion, severe 
lateral pain at the menstrual period Avith negative pehuc findings. 

The symptoms presented by patients suffering from ureteral spasm 
or stricture maj’^ be Amried, but the important one is pain. This is similar 
in its location and radiation to the colic accompanying the passage of a 

*Read at the Fifty-First Annual Meeting of the American Association of Obste- 
tricians, Gvnecologists and Abdominal Surgeons, held at AAUiite Sulphur Springs, 
AAr. Va., September 22, to 24, 1938. 
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stone but varies in severity and extent. It is usually described as a “bor- 
ing pain” or a “dull hard ache” low in the side, and it may begin a week 
or ten days before the onset of the period and last with varying intensity 
until the flow is well established, or it may occur only just before or 
during menstruation. The pain is often referred to the ovary which may 
be tender to palpation thus leading to errors in diagnosis. Very often 
too, there is a frequency of urination, erroneouslj^ attributed to pressure 
of the engorged uterus upon the bladder. The presence of burning or 
pain on voiding depends on whether or not there is an infection. 

The phj^sical findings are few. The presence of one or more abdominal 
scars on a patient who still has the pain originally complained of is 
excellent indirect evidence that the trouble is in the urinary tract. There 
are three points of tenderness which lead to the impression that the 
ureter is at fault : First, the costovertebral angle, second, a point lateral 
to and below the umbilicus, where the ureter crosses the pelvic brim 
and a third, the area Avhere the ureter enters the bladder. 

The first is variable and its absence in no way eliminates the ureter. 
The second (Morris’s point) where the ureter dips into the pelvis is 
somewhat more reliable. However, tender loops of bowel or even the 
anterior aspect of a painful saci’oiliae joint may cause soreness at this 
point. The third region at the vesical end of the ureter, as palpated 
vaginally, is most important. This is reached by turning the examining 
fingers to the lateral portion of the anterior vaginal wall Avhere the 
ureters converge to the trigone. If the ureter is tlie cause of the pain 
it should be tender at this point. Since the presence of tender loops 
of bowel in the pelvis may give false evidence, considerable advantage has 
been gained by the following jirocedure: The table is raised to a mod- 
erate Trendelenlmrg position Avith the head elevated enough for com- 
fort; by a gentle upAvard stroking of the abdomen the pehus may be 
thus freed of coils of intestine. 

If gross disease of the pelvic organs has been found, its importance 
must be properly evaluated since some of these lesions cannot produce 
pelvic pain of the character described. The surgical remoAml of diseased 
structures although perhaps justified may have no effect upon the pain 
for AAliich the patient lias sought relief. The failure to realize that the 
absence of pus or blood in the urine does not ahvays rule out the existence 
of ureteral stricture has led to many errors. 

The final identification of the ureters as the cause of pain rests on 
cj'stoscopic examination. Testing Avith a bulbed catheter is probably 
the most satisfactory means of identifying stricture. The obstruction 
is located by the “hang” of the bulb as the catheter is AvithdraAAm. The 
one procedure which leads most frequently to error is the reljdng upon 
the passing of the No. 6P ureteral catheter. This catheter Avill find only 
the most seA-ere stricture or spasm, and negative findings by this method 
are AA'orthless. In 1923 1“ described a technique for ureterogram AAdiieh 
is of help in locating strictures. Often, hoAveA’^er, x-ray reA^eals no in- 
formation. The obstruction to bulb or catheter and the identification of 
the character of the pain are the most reliable points in diagnosis. 



SEAKS ; llELATION OP URETERAL PAIN TO JIENSTRUATION 687 

In the treatment, gradual dilatation of the ureter up to a 14P or 16F 
is usually successful. This may be done with a bulbed catheter or a 
graduated bougie. When the obstruction is in the lower third of the 
ureter, the bougie works satisfactorily and seems to produce less trauma 
than the bulb. In cases of true stricture the 'patient must he warned 
that contraction of the lumen may return and occasional future treat- 
ments he necessary. 

In cases of severe spasm unrelieved by dilatation, Wliarton® reports 
success with an operation for completely denervating the ureter from 
a point opposite the third lumbar vertebra down to the bladder wall. 
This procedure gave partial relief in one of my cases and none in an- 
other. 

Prom my records I have found 14 ease.s presenting the complaint of dysmenorrhea 
in which the pain was lateral and radiated along the course of the ureter. They 
naturally fall into three groups. In the first there are 3 patients. One, a girl, 
15 years old, began to menstruate at the age of 13. Painful periods began one year 
later. Various remedies had been used and she was referred for cervical dilatation. 
However, the pain was on the left side and radiated down the inner aspect of the 
thigh. At cystoscopy a No. 6P catheter was passed easily into the left ureter and 
produced no pain. A No. IIP Garceau catheter would pass only part way up the 
ureter, met considerable spasm, and it produced a pain identical with the one com- 
plained of. The ureter was dilated three times and all pain disappeared. 

The other two patients in this group had pain on the right side and were relieved 
by dilating the ureter up to a 12P. It seems reasonable to suppose that the under- 
lying cause in these cases was more a spasm than a stricture. 

In Group 2 there are S cases. In 3 the pain was on the left side only, in 4 on the 
right, and in 1 it was bilateral. Pour admitted some frequency or distress on urina- 
tion and 4 had none. Three had had 2 operations each for the relief of the 
menstrual pain without benefit except that in one, "cramps and backache" were 
improved by a uterine suspension, although the pain in the side was uninfluenced. 

• The diagnosis of stricture in these cases was based upon obstruction to the 
ureteral catheter with or without bulb and the reproduction of the pain com- 
plained of. No hydronephrosis was found in any of them. Three received dilata- 
tion up to 15P, 2 to 14P, and 2 to 16P. In one, an early case, the dilatations were 
completed elsewhere and I do not know how large a bougie was used. 

All reported as completely relieved except one. She was a very nervous and 
skeptical individual who had had two unsuccessful surgical attempts to relieve her 
pain. She had a very dense left ureteral obstruction which was dilated to 15F. She 
had eight months of relief for the first time since the onset of pain, but in spite 
of warning that she would need further dilatations if the pain returned, she re- 
fused treatment when this occurred. 

In the third group are three cases which I will report in slightly more detail. The 
first is a single woman, aged 35 years, seen in January, 1931. Her complaint was 
severe pain in the lower left side appearing about a week before her period and 
continuing with increased severity until the flow began. It was aggravated by the 
presence of intestinal gas. There was also frequency and burning on urination. She 
liad had a "chronic appendix" removed with relief of a right-sided pain. On 
examination, the pelvic organs were normal but the vesical end of the left ureter 
was tender and cystoscopy reproduced her pain. At this time as on several other 
occasions, edema around the ureteral orifices was noted. Jlany dilatations failed to 
relieve her. Consultations with internists, neurologists and psychiatrists failed to 
lead to a more definite diagnosis. Exploratorj- laparotomy in August, 1932 did not 
show any gi-oss intra-abdominal pathologj*. At that time denervation of the left 
ureter according to Wharton’s technique was done. The discovery of an elusive 
ulcer in 1936 and its treatment with phenol resulted in relief of the bladder distress, 
but the left-sided pain has never entirely disappeared, although it has been less 
frequent and less severe since the ureteral denervation. 
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This patient had numerous symptoms ■\vliich were not always constant. Pain 
would occur in one side and again in the other or all .sj'mptoms might suddenly 
improve for no apparent reason. This, plus the fact that edema of the ureteral 
orifices was seen on several occasions, suggests the possibility that allergj’- plays a 
part in her trouble. Tliis fits rather closely with the suggestions of Schwarz^ and of 
Goodalls that dysmenorrhea in some cases may be due to this phenomenon. As far 
as I know, her allergy reactions liave never been studied. 

The second patient in this group was single, aged 24 years. For three years 
there had been a severe pain that radiated from the right kidney region along tlie 
entire course of the ureter. It appeared ten days before menstruation and lasted 
throughout the period. She had had the appendix removed without relief. On 
examination the peh'ic organs were normal. Tlic right kidney and ureter were tender. 
The ureteral catheter met marked obstruction and reproduced the pain. Dilatations 
up to IGF failed to give relief. Complete ph 3 'sical and mental survej' bj’ all depart- 
ments failed to lead to a more definite diagno.sis. A thorough exploratorj' laparotomy 
disclosed gros.slj’ normal abdominal and pelvic organs. Bilateral ureteral denervation 
was done. This likewise gave no relief. Besides these procedures the patient had 
received various hormone tlierapj* without result. At mj' request the patient returned 
recently, stating tliat in March, 19.38, she had been operated upon in another citj', 
with relief of her pain. A report from the surgeon stated that after careful 
study, presacral neurectoni}' had been done but that the patient had told him 
she was not completelj' relieved. 

This patient is particularlj' interesting. If the pain was of ureteral origin as its 
character seemed to indicate and any form of sj'mpathectomj' would relieve it, it 
would seem that complete ureteral denervation should have given at least a temporarj' 
good result. Since presacral neureetomj' has been followed bj' marked improvement, 
it must be assumed that the ureter itself was not the cause of pain. 

The third patient in this group, single, aged 27 .years, was fir.st seen in August, 
1934. Slie had complained of severe dj'smenorrliea with tlie usual uterine cramps 
accompanied by a persistent pain in the lower left side seeminglj' along the course 
of the ureter. Siie had had several operations resulting in the loss of her right ovar.y, 
appendix, and part of her left ovary. A suspension of the uterus and several 
dilatations of tlie cervix had been done and no relief was obtained. Catheterization 
of the left ureter failed to identify the patient’s pain. However, its character 
seemed so tj'pical that several ureteral dilatations were done but failed to cause im- 
provement. Presacral neurectomj' was followed by relief of the uterine cramps but 
the pain in the left side has persisted. It is verj" doubtful that the pain in this 
case was ureteral in origin. It would have been veiy interesting to have studied 
her before the function of her pelvic organs had been disturbed bj' so man.y opera- 
tions. 

COMIMENT 

The reeord.s of 14 patients whose chief complaint was painful men- 
struation have been presented. In each the pain differed from that of 
t^Ttical dysmenorrhea by occurring in the side and radiating along the 
course of the ureter. In 11, the fact that dilatation of the ureter resulted 
in relief indicates that the pain did originate in that oi’gan. In 3 ca.scs 
symptoms, although seemingly related to the ureter, failed to be in- 
fluenced by dilatation. One of these was partiall.y benefited by de- 
nervation. This patient also pre.sented .some evidence that allerg.v ma.v 
play a part in her distress. One patient, has obtained at least temporary 
relief from presacral neureetomjL 

CONCLU.SION 

There are certain cases of d^'smenorrhea in which the pain has an ob- 
scure and unusual origin. The.se require the most painstaking .study, 
often needing the combined efforts of man.v branches of medicine. This 
.should be recognized and surgery withheld until some definite procedure 
can be outlined. 
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DISCUSSION 

DE. HENRY D. FURNISS, New York City. — Ureteral stricture is a real condi- 
tion, but it took the gynecologists a long time to convince the rest of the profession 
that this was so. The first one I discovered was by accident, in a patient who 
had previously been operated upon for a gall bladder condition. During her con- 
valescence she had exactly the same type of attack for which the operation had been 
performed. Observation of a relationship between the pain of stricture and the 
menstrual period was made fifty years ago by Mirabeau. Whether the condition is 
due to some hormonal action or to ureteral congestion, I do not know. 

Unexpected results have followed the dilatation of some of the strictures. One 
patient, for example, was freed of a diarrhea of several weeks’ duration. Hunner 
has stressed this point and lias reported relief of so many symptoms, seemingly 
entirely unrelated, that many are still skeptical. My experience has proved him to 
be right. 

How these strictures form I do not know. We find ureteral orifices that are small 
and in no way the result of previous disease, so we must consider these of congenital 
origin. I believe that many strictures are due to an old cystoureteropyelitis, with 
subsequent narrowing of the ureter. The pyelitis may have been due to a congenital 
stricture of . the ureter, as substantiated by the work of Meredith Campbell. At 
times, it is impossible to prove a stricture bj' either retrograde or intravenous 
urograms; yet the patient is relieved by ureter dilatation. 

DR. W. A. COVENTRY, Duluth, Mixk. — I would like to ask Dr. Sears if he 
can explain why these patients have pain immediately before menses and then after 
menstruation the pain ceases, and also whether these patients have any symptoms 
except during the time they are menstruating. 

DR. J. P. PRATT, Detroit, Mich. — It is gratifying to hear Dr. Sears refer to 
the psychiatric aspects of ureteral and pelvic pain. He has indicated that spasm of 
the ureter is frequently responsible for the pain. AYhat is the explanation of the 
spasticity? Definite organic causes are often easily demonstrated. More often, how- 
ever, the cause of spasm is elusive. Stone, inflammation and tumor are definite terms 
readil.y understood. Emotional disturbance is -not so ea.sy to define but is no less 
potent as a cause of ureteral pain. 

DR. SEARS (closing). — Dr. Furni.ss’ experience with ureteral pain has been 
extensive, and I am pleased to have him join me in the plea for earlier recognition of 
this condition. 

The only answer I have to Dr. Coventry’s question is that through the sympa- 
thetic nervous system the hormonal changes in the blood at this time affect the 
ureteral muscle as they do that of the uterus. Ureteral pain, of course, may occur 
at any time, but I have cho.sen to report only the pains occurring in relation to 
menstruation. 

I want, especial^, to thank Dr. Pratt for emphasizing the psychogenic factor in 
pain, a point which I had time only to mention. 

Any patient complaining of pain for which there is not an evident pathologic 
explanation, requires the most careful investigation. Some will be relieved by 
ureteral dilatation, some by very careful psychiatric investigation, and some by cor- 
rection of cervical lesions. In some, sympathectomy will be followed by relief. Al- 
though this procedure is entirely justified at the present time, I believe the future 
will show that it will be possible to correct the condition which produces this spasm 
rather than dividing the nerves which carrj' the impulses. 



BENIGN TUMOKS OF THE CERVICAL STUMP FOLLOWING 
SUPRAVAGINAL HYSTERECTOMY''' 


Mortimer N. Hyams, M.D., F.A.C.S., New York, N. Y. 

(From the Department of Gynecology, New York Post-Graduate Medical School and 

Hospital, Colvmhia University) 

F IBRO MYOMA of the cervical stump following supravaginal hysterec- 
tomy constitutes one of the unusual varieties of benign neoplasms. It 
occurs even less frequently than myoma of the vaginal portion of the 
cervix in intact uteri, which is also an uncommon condition. Much has 
been written on the subject of malignant tumors following operation, 
but since the first case of fibroma of the cervix was reported by Giles in 
1923, only six additional ease reports have appeared in the literature. 
The gynecologist apparently rarelj^ encounters this condition, and it is 
only from the larger clinics that an occasional case is reported. In over 
1,800 supravaginal hysterectomies performed at the New York Post- 
Graduate Hospital in the last eight years, but two cases of true fibroma 
of the cervical stump were found by other operators. These two, with 
two personal cases, form the basis of this presentation. 

Case 1. — Mrs. A. S., aged 49 years, was first seen by me in August, 19.37, at 
which time .she complained of pain in the right side of the abdomen and excessive 
flatulence of several years' duration. She gave a history of cholecystectomy and ap- 
pendectomy sixteen years previoush'; both breasts had been removed for tumors; 
one five and one-half years, and one three years previously. Five years before, 
supravaginal hysterectom}', with prophylactic attention to tlie cervix, had been per- 
formed for uterine fibroids. The pathologic report of each of the tumors revealed no 
evidence of malignancy. Physical examination was essentially negative except for 
the four scars from the previous operations, one at the site of each breast amputa- 
tion, and two on the abdomen. The cervix, however, was markedly eroded, hyper- 
trophied, and bled easily when lightly traumatized. There were no palpable tumor 
masses. An immediate biopsy of the cervix showed chronic endocervicitis with no 
evidence of malignancy. The patient was advised to liave the cervix removed as a 
prophylactic measure. Slic did not return for this, and was seen at irregular inter- 
vals up to March, 1938, at wluch time she had a severe vaginal hemorrhage. At 
the onset of bleeding, she was taken to an out of town hospital near her home, where 
treatment failed to control the bleeding. Four days later she was transferred to 
Kew York. Wlien I saw her then, she appeared markedly anemic and somewhat 
exsanguinated. The cervix was very much enlarged, but the external os could not 
be identified. The bleeding seemed to come from the riglit lateral posterior aspect of 
the cervix, altliough the exact site could not be definitely determined. On bimanual 
examination, a tumor mass was found extending from the cervix into the pelvis, ap- 
proximately the size of a large grapefruit. Because of the position of the tumor 
and the condition of the patient, it was felt tliat deep x-ray therapy might be bene- 
ficial. The roentgenologist, however, did not concur in this opinion. The patient 
was given several blood transfusions and treated conservatively, with a view to im- 
proving her general condition before operation. One month later, she again had 
a profuse vaginal hemorrhage. There was no change in size or consistencj' of the 
tumor mass, and again, the external os of the ceia’ix could not bo located, so the pa- 
tient was prepared for operation. On opening the abdomen, widc.spread, dense adhe- 

•Tie'id at the Fifty-Fir.st Annual Meeting of the American A.s.socl.'itlon of Ob.stetri- 
Gynecologists and Abdominal Surgeon.s, White .Sulphur Spring.s, W. Va., 
September 22 to 24, 1938. 
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sions were found between the omentum, small intestines, and the tumor mass. Tlie corpus 
of the uterus, ovaries, and tubes had evidentl 3 ’ been removed at a previous operation. 
On freeing the adhesions, a tumor mass, the size of a large grapefruit was found 
originating in the cervical stump, extending downward into the cul-de-sac and recto- 
vaginal septum. The tumor was enucleated without ditficultj’, and the cavitj- tightly 
pached to control persistent oozing. Following the operation, a blood transfusion 
of 500 c.c. was given. Her progress was satisfactoiy up to the fifth daj- wlien she 
developed a left parotitis. Two x-raj’- treatments were given for tliis and the rest 
of her convalescence was uneventful. The tumor measured lO bj’ 9 bj' 7.5 cm., and 
was encapsulated bj' a tough fibrous membrane through which manj- dilated vessels 
were seen; on section, it was of firm consistenc.v and pearlj- white in color. It was 
composed of interlacing bundles of smooth muscle fibers and fibroblasts between 
which were bundles of collagenous fibrous tissue. There were no areas of hemor- 
rhage or degeneration. 

Case 2. — Hrs. A. D., aged 42 j-ears, was first seen b.v me in June, 1932, at which 
time a supravaginal hj-sterectony with retention of both tubes and ovaries was 
done for multiple uterine fibroids. At that time, the uterus was amputated just 
below the internal os bj- mahing a wedge-shaped excision, the cer\-ix coned out 
from above, and touched with carbolic acid followed bj’ alcohol. The pathologic 
findings were multiple intramural fibroinj-oinas of the uterus with h.valine degenera- 
tion and chronic poh-poid endometritis. The patient was well until March, 1937, 
at which time she complained of mai-ked constipation, pain in the lower abdomen, and 
vaginal discharge of six months’ duration. On pelvic examination, a hard mass, 
the size of a hen’s egg which seemed to be attached to the stump of the cervix was 
palpated; it had the consistenc.v of a solid tumor. At operation, a tumor mass was 
found extending into the right broad ligament, the pedicle being attached to the 
stump of the cervix. Except for considerable bleeding, it was removed without diffi- 
cultj’, and the patient made an uneventful rccoveiy. On histopathologic examination, 
the tumor was found to bo a leiomj’ofibroina. 

Case 3. — (Patient of Dr. Walter T. Dannreuther.) Mrs. M. M., aged 39 years, 
complained of vaginal discharge, pain in the left side of the abdomen and slight 
vaginal bleeding for the past j-ear. Four previous abdominal operations had been 
performed, but the patient did not know what had been done. She had not men- 
struated since the first operation. She had previously had 4 children and several in- 
duced abortions. Examination revealed the presence of several tumor masses just 
above the cervix extending into the right iliac fossa. On opening the abdomen, dense 
adhesions were found and a group of tumors which had evidently gromi in the 
cervical stump were demonstrated ; both tubes and ovaries which had not been 
removed at anj- of the previous operations were removed with the fibroraj-omatous 
mass. 

Case 4. — (Patient of Dr. Thomas Chcriy.) Mrs. R. G., aged 50 years, complained 
of vaginal bleeding for six weeks. A li.vsterectomj- had been performed three and 
one-half j'cars previously. Her menstrual periods had continued regularly for one 
j-ear, but were of but one or two days ’ duration, and then ceased entirely. Six weeks 
previous to examination, she noted spotting, and complained of mild pain in the 
right flank, frequency of urination, urgency and partial incontinence. At opera- 
tion, dense adhe.sions were encountered and a tumor mass 11 cm. in diameter, deep 
in the pelvis, originating from the stump of the cervix was found. This was ad- 
herent to the bladder, whicli had been pushed upward with the growth of the tumor. 
The pathologic examination showed a fibromyoma of the cervix with hyaline de- 
generation. 

REVIEW OF REPORTED CASES 

The first recorded case of benign tumor of the cervical stump is that of Giles in 
1923, who referred to an unpublished case of Bruce-Porter. He removed a large 
fibromj-oma from the cervical stump, five j'ears after a subtotal hj’sterectomy for 
multiple fibroids, in a woman 39 j’ears old. The condition was unique in his ex- 
perience although he had performed nearly 1,000 hysterectomies, most of which were 
subtotal. 
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The following year, Eeder reported a third case, one of myoma of the posterior 
cervical lip which was found three years after supravaginal amputation of the corpus. 

Cleland’s case was designated hy him as a mucocele of the cervical stump, oc- 
curring fourteen years after supravaginal hysterectomy with removal of both tubes 
and ovaries for leiomyomas of the uterus; the cervix was in good condition at the 
time of the first operation. He was unable to give it a better name than cystic 
degeneration of the cervical stump. 

Moench’s case, reported in 1929, was of particular interest in that it was found 
six weeks following hysterectomy. 

The largest benign growth was reported by Hletcher in 19.35. Eight years after 
hysterectomy, he removed a fibroid from the cer\’ical stump, weighing 12i^ pounds, 
apparently subvesical in tj'pe, 

GreenliilPs case was also subvesical and the interval between the hysterectomy and 
the discovery of the tumor was the longest on record, seventeen years. Tlie growth 
was entirely covered by the bladder on its anterior and posterior surfaces. 

COMMENT 

It is apparent that benign tumors of tlie cervical stump are predom- 
inantly fibroma. Histopathologic examination shows that their struc- 
ture is essentially the same as those of the uterus or cervix. There are 
no demonstrable causes for fibromyomas, and some of the tlieories which 
have been advanced concerning their origin are open to serious question, 
especially in the light of certain factoi’s present when they develop in a 
cervical stump. It has lieen contended that excessive ovarian actiidty 
causes a hyperplasia of the uterine muscle cells in local cellular areas 
with impaired circulation, hut in many cases, hysterectomy and removal 
of the endometrial tissue had been performed several years before the 
appearance of the cervical tumor. Another theory has been that men- 
strual blood is forced back by a retrograde current, irritating the tis- 
sues and causing proliferative action. This is hardly tenable because 
many of these patients did not menstruate after the operation. The in- 
terval between the last menstrual period and the discovery of the tumor 
varied from six weeks to seventeen years. 

Fibromyomas of the corpus are frequently multiple, but those of the 
cermx are usually single. A review of all of the available cases of those 
of the cervical stump reveals but one instance of multiple tumors. It 
is certain that tiny tumors may be overlooked and left in the tissue after 
fundal amputation. All of us have seen them and removed those which 
were maeroscopically evident. It is intere.sting to speculate as to their 
outcome. Most must remain quiescent, in view of the small percentage 
developing in the cervical stump when so many hysterectomies are per- 
formed for fibroma of the uterus. Is it possible that one of these tiny 
tumors left in situ increases to such size as to necessitate operative in- 
tervention? And how can we account for the growth of but one? 

There has been some diversity of opinion regarding the need of 
prophylactic treatment of the cervix at the time of hysterectomy, but 
the majority of surgeons advocate removal or destruction of the endo- 
cervieal and endometrial tissue and glandular structures by excision, 
cauterization, or the application of high frequency current or chemical 
corrosives. Some adhere to a “leave alone” policy, -whether the ovaries 
are removed or not. Others feel that an adequate amount of endo- 
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melvial tissue acts as a stimulus for normal glandular function Avlicn the 
ovaries are not removed. Is it possible that the eradication of this focus 
may account for the low percentage of tumors, benign or malignant, 
occurring in the stump ? If this be so, how can we account for the fact 
that they do occur wlien prophylactic measures have been taken? 

These tumors apparently grow more rapidly than those of the body 
of the uterus and may attain a consideinlile size. The majority originate 
in the posterior ]iortion of the cervical stump and tend to grow back- 
wards toward the ciil-de-sae. They may lie retroperitoneal, intraliga- 
mentary, or subvesieal. 

The first manifestations are usually obstructive, due to pressure of 
the growth — ^marked constipation, pain in the abdomen or pelvis, and 
if adhesions are present, drag on the adjacent viscera. With pressure 
on the bladder, the patient complains of urinary disturbance, urinary 
frequcney, urgency, incontinence, or retention. Vaginal bleeding or 
discharge is frequently present ; it may be slight or profuse. In one of 
our patients, the bleeding was so severe that immediate transfusion was 
necessary. 

If the possibility of such a tumor is borne in mind, the diagnosis 
should not be difficult. It is based on palpation of a solid tumor attached 
to or in relation to the cervical stump. If the mass fills the pelvis, there 
may be some confusion as to the origin and type of tumor, particularly 
if the uterine adnexa have not been removed or dense adhesions are 
present. Due to the location of the growth and possible distortion of 
the ureters or bladder, a careful urographie study of the urinary tract 
should be made to determine the relation of these structures to the tumor 
before treatment is instituted. 

Surgical intervention should be prompt. Because of the site of the 
growth and its tendency to grow upward and backward, the abdominal 
route offers the best method of approach. The operation may be diffi- 
cult and tax the sldll of the surgeon, as dense adhesions usually present 
may cause malposition, distortion or fixation of the adjacent structures. 
Once free, the tumor is easily shelled out. The possibility of distortion 
of the bladder from a previous operation or possible atypical position of 
the ureters should not be overlooked, and care must be taken in the 
identification, separation, and preservation of these structures. If the 
tumor mass is found so adherent to the bladder that separation cannot 
be accomplished without injury to the viseus, it is advisable to resect 
that portion of the bladder with the tumor mass, and repair the opening 
in the bladder wall. There is usually considerable venous oozing from 
the cavity from Avhich the tumor is enucleated and this is best controlled 
by packing. All raw areas should be peritonized. It is gratifying to 
note that all of these patients recovered, despite the poor physical 
condition of some of them. 

Our present Imowledge does not permit of a logical explanation for 
the spontaneous development of these tumors, and it is only by a study 
of a much larger group of cases than is now available, that the true 
cause may be determined. 
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SUMMARY AND CONCLUSIONS 

1. Benign tumors of the cervical stump are extremely rare. 

2. Four new cases are presented, Avitli a review of the literature. 

3. Some of the etiologic explanations advanced for the cause of tumors 
of the uterus or cervix are obviously incorrect. 

4. It is only by the study of a much larger group of cases than tliose 
now available that further light will be thrown on this subject. 

5. The possibility of a benign cervical tumor should be borne in mind. 

6. Early surgical removal is advised. 

I wish to thank Drs. Dannreuthcr and Cherry for their courte.sy in pei’mitting me 
to report their cases. 
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DISCUSSION 

DR. LOUIS E. PHANEUF, Bo.ston, Mass. — Dr. Hyams has brought to our at- 
tention what appears to be a very rare gynecologic condition. I, personally, have 
performed very close to 1,000 hysterectomies, a high percentage of which were supra- 
vaginal, and have not met this lesion, nor ha%'c I seen it listed in the records of the 
Carney Hospital for the past twenty-five years. 

Dr. Hyams’ case reports reveal an important fact, and that is that these neoplasms 
are handled better abdominally than they are vaginally. The close proximity of 
these tumors to tlie ureters and bladder, to wliich they may be adherent, would make 
the vaginal operation arduous and difficult in many instance, whereas by working 
abdominally, as has been pointed out, the danger of injurj- to these structures is 
greatly lessened. 

DE. HENRY SCHMITZ, Chicago, III. — A review of our clinical records did not 
show a single instance of myoma in a cervical stump. The incidence of cervical 
location in uterine mj’omas is 8 per cent. However, the incidence of carcinoma in 
the cervical stump is 2.5 per cent in about 1,000 cases of cervical cancers. 

In the first case reported by Di-. Hyams the patient, according to the report, was 
seen first in August, 1937, when a cervicitis was found. About seven months later, 

1. e., March, 1938, on readmission for severe hemorrhages, a tumor mass the size of 
a grapefruit was present extending upward to the right of the cervix. The histologic 
findings were those of a leiomyofibroina. I wonder whether microscopic re-examina- 
tion of the tissue might not show the presence of large, atypical cells stamping the 
tumor a sarcoma, or the formation of numerous round cells dispersed within the 
myoma indicating a morphologic transition to sarcomatous degeneration, the so- 
called myoma malignum. Only thus could be explained the liemorrhages and the 
rapid growth. 

It may be said that tumors appearing ■within one year after the operation were 
probably present at the time of operation. Moeneh reported such a tumor 11 cm. in 
diameter within six weeks after a subtotal hysterectomy. 

The rarity of such tumors therefore should not contribute another factor to the 
controversv of total versus subtotal hysterectomy, if the cervix is normal at the time 
of operation. Such tumors .should not be treated with radium or roentgen rays as 
thev are invariably associated with pain cither from pressure or inflammation. 
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DE_ WALTER _T. DANNEEUTHER, New York City.— I now have under ob- 
servation two additional cases. One is a woman operated upon by myself sixteen 
years ago, in whom I did a high fundal amputation without coning out the cervical 
stump, and in whom I succeeded in presermng a miniature menstruation, which was 
important for psychologic reasons. About a year ago tiiis patient returned complain- 
ing of symptoms other than those relative to the cervical stump, and I then found 
that she had a hard, round and sj'mmetrical tumor, about the size of a hen's egg, 
involving the entire cermx. It is causing no local symptoms, and since she is now 
49 years of age, I anticipate that with the onset of her menopause there may be 
a regression of the new tumor. 

A second patient was operated upon five years previouslj' by someone else, and 
in this instance tliere was no reason to attribute the symptoms, for wliich she con- 
sulted me, to a cervical tumor, despite the fact that such a tumor was quite e\ddent. 
As this woman is also close to the climacteric period, and in view of the fact that 
the tumor is sjTnptomless, I have not urged another operation. I can therefore 
include in my own experience not onl}'' the case cited by Dr. Hyams, but also fcu'o 
additional ones. The point I might emphasize is that there are cases of post- 
operative fibroid tumors of the cervix wliich do not produce either leucorrhea or 
hemorrhage. 

DR. YT;LLIAM H. weir, Cle\'ELaxd, Ohio. — An interesting condition was found 
recently in a young woman who had complained for two years of severe pelvic pain, 
lasting for two weeks of each month at the time of the period. This pain had not 
been relieved by supravaginal hysterectomy eight months previously. On examination 
a tumor about an inch in diameter and exquisitely tender to the touch was found 
to the right of the cervical stump and apparently adherent to it as well as to the 
base of the bladder. The surgeon who performed the hysterectomy said that the 
tumor was apparently not there when he operated. For this reason, and oiving to 
the extreme tenderness of the mass, the possibilitj’’ of its being an ovary adherent 
to the cervical stump was considered. However, an endometrioma seemed the most 
probable diagnosis. The tumor, together with the cervi.x, was removed through an ab- 
dominal incision. It was so intimately connected with the bladder that the two 
had to be separated by sharp dissection and a small tear in tlie bladder wall resulted. 
This was repaired but a tiny vesicovaginal fistula persisted. However, this was suc- 
cessfully closed from below a few weeks later. Tlie tumor on section showed the 
tj-pical gross and microscopic appearances of an endometrioma ndth small black 
hemorrhagic areas throughout it, and it was quite similar to one about the same size 
removed a few weeks later from the abdominal scar of a former cesarean section. 
A question arose whether tliis should be considered an adenofibroma of the cervix, 
since the two were so intimately connected, or an endometrioma that had happened 
to develop in close proximity to the cervix. The gland structure in the tumor being 
more of the corpus tj^pe, it was considered to be an endometrioma. 

DR. NATHAN P. SEARS, Syracuse, N. Y. — I have seen four cases of tumors 
of the cervix, not all of them, however, occurring after the body of the uterus had 
been removed. One of them was a low-grade myosarcoma, another was a very 
rapidly growing sarcoma in the cervical stump. In the latter patient, who had had 
a hysterectomy for fibroids, the specimen had not been examined histologically but 
had been preserved, and later when sections were made, it was found that the 
original tumor was also sarcoma. The other two cases were benign. 

DR. HYAMS (closing). — I agree with Dr. Schmitz, that in the first of my per- 
sonal cases, the rapidity of growth of the neoplasm was liighly suggestive of malig- 
nancy. With this possibility in mind, I was not content with the first pathologic 
report, and had the slides and specimens examined by a second pathologist. 

Referring to Dr. Dannreuther 's case, it is interesting to note that it was the only 
one in the entire series in which there were multiple fibroids. 



INVERSION OF THE UTERUS WITH REPEATED 
HEMORRHAGES AND REPLACEIMENT BY THE 
USE OP THE AVELING REPOSITORY' 

James Knight Quigley, M.D., P.A.C.S., Rochester, N. Y. 

(From the Ohstctrical Department of the Fochcsler General Hospital) 

M rs. H. G., born in the United Stntcfj, 39 j'cars old, height 5 feet 3^/^ inchcH, 
weight 113 pounds. A blonde, pale 3 'oung woman whose past history was 
negative. 

She first reported to the prenatal clinic Oct. 5, 193fi. Her last menstrual period 
was Aug. 20, 1936, her expected date May 27, 1937. Pregnancy was normal up to 
March 6, when she developed a mild pyelitis. She was admitted to the hospital and 
a culture of the urine sliowed Staphylococcus allnis. Tlie red cell count was 
3,400,000, the hemoglobin 65 per cent, the white cell count 7,500. She was dis- 
charged after a three-day stay in the ho.spital. She reported regularly to the pre- 
natal clinic and was admitted in labor on May 24. 

After a labor of twenty hours .«he was delivered by low forceps because of a 
pensistent occipitoposterior position. A left mediolateral episiotomy was repaired. 
There was a moderate amount of bleeding and the placenta was delivered spon- 
taneou.sly after a third stage of twenty-one minutes. This was followed immedi- 



afelj' by a large amount of bleeding ci-timated at 1,000 c.c. ; for this the lower 
uterine segment and vagina were packed. Tlie cervix was examined and no lacera- 
tion found, thirty minutes later the patient went into shock, acacia solution and two 
transfusions were given in rapid succession with little effect. 

The patient was put on the table again, at which time a complete inversion of 
the uterus was discovered. This could not be replaced easily so the vagina was 
packed tightly with iodoform gauze, which stopped the bleeding. In the ensuing 
eight hours 3,100 c.c. more of blood were given, making a total of 2,200 c.c., since 
the deliver^' of the patient. 

On !May 29, five days after the inversion, under cyclopropane anesthesia, an 
attempt at reduction of the inversion was made with no success. Periodic bleeding 
resembling menstruation developed, and slie was never in a condition where operation 
could be considered. The patient was several times on the danger li.st and, except 
for continued transfusions, would probabh* Iiave died. In addition to this she ran 
a septic temperature for a long time. Of the many operative measures for her 

‘Read at the Fifty-First Annual Meeting' of the Atneric-an As.soclation of Obste- 
♦ rifi!in« Gvnecologist.s and Abdominal Surceon.s. lield at Mliite .Sulphur .Sprlnfe'S, 
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relief, such as Spinelli’s operation, replacement by operation through the abdomen 
or vaginal hysterectomy, none could be considered because of the serious condition 
of the patient. 

Reported series of cases treated with the Aveling repositor showed no mortality; 
it seemed that this method was at least worth a trial. This instrument could not 
be obtained from any of the surgical supply houses and the one used in this case 
was improvised from a pessary used for third degree procidentia. On September G, 
or over three montlis after the inversion, the cup of tlie repositor was placed against 
the fundus of the uterus, upward and inward pressure was instituted by the use 
of four pieces of rubber tubing attached to the stem of the repositor and in turn to 
a belt about the patient’s pelvis. On September 7 the patient had a chill and a 
temperature of 102.6° F., and on September 8 her temperature was 104° ; there was a 
foul vaginal discharge. It was noted that the sigmoid stem was at a distinctly 
different angle and had shortened, there was a corresponding laxness of the rub- 
ber tubes, the fundus of the uterus with its retained repositor cup was felt through 
the abdominal wall at the level of the umbilicus. A vaginal examination disclosed 
the uterus reinverted and the eermx grasping the stem of the repositor tightly. 
Traction over a pulley on the foot of the bed with a one-pound weight was put on 
the stem, and the repositor came out about five hours later. 

The patient was discharged on December 22, after a hospital residence of 212 
days. The delay in her recovery after reposition of the uterus was due, in part, to 
slow healing of a sacral ulcer and also to her inability to walk because of long con- 
finement in bed. 

I believe that this case should be reported for two reasons; first, to demonstrate 
the absolute necessity, in cases of severe hemorrhage, for massive transfusions 
(2,200 c.c. in twenty hours) ; second, to call attention to the value of a simple pro- 
cedure which is free from serious consequences and which may obviate the necessity 
for operating on cases of inversion of the uterus, which have resisted simple re- 
placement, namely, the use of the Aveling repositor, which while it may not effect 
replacement in all cases, nevertheless, is worth a trial. There is no mortality due to 
its use. Furthermore, it leaves the uterus intact for future childbearing. All of 
the operative procedures have a definite and not inconsiderate primary mortality. 
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THE EFFECT OF ESTROGENIC HORMONE ON THE H-ION 
CONCENTRATION AND THE BACTERIAL CONTENT OF 
THE HUMAN VAGINA, WITH SPECIAL REFERENCE 
TO THE DODERLEIN BACILLUS'"' 

Louis Weinstein, Ph.D., and Joseph H. Howard, M.D., FA.C.S., 

New Haven, Conn. 

(From the Department of Bacteriology, Yale University, New JIavcn, Conn., and the 
Gynecology Service of the City Dispensary, Bridgeport, Conn.) 

S INCE the discovery liy Doderlein (1892) of the gram-positive, non- 
sporing, acid-tolerating bacillus which frequently inhabits the 
vaginal tract of individuals of all ages, mueli attention has been focused 
on this organism, first, with respect to the role which it has been as- 
sumed to play in resistance to infection in the female genitalia by reason 
of its antibiotic properties, and second, as a therapeutic agent, since, 
when introduced into the vagina in a suitable menstruum, it was found 
able to grow and produce sufficient acid to inhibit the other common 
bacterial inhabitants of this organ. Much controversy has arisen among 
workers in the field as to the exact part which this organism plays in the 
production of acidity in the vagina. Doderlein assumed that it is re- 
sponsible for practically all of the acid present. Many workers since 
Doderlein have gathered data which indicate a definite correlation be- 
tween low pH of the vaginal secretions and large numbers of the Doder- 
lein organism present in them. There have been others, however, who 
have thrown some doubt on the importance of this bacillus in the pro- 
duction of acidity, claiming that it could not attack the carbohydrate, 
glycogen, occurring normally in the vaginal mucosa. 

It has been shovm by many that there is a change in the H-ion con- 
centration of the vaginal secretions with alteration in the ovarian activ- 
ity of the individual. Thus, before puberty the pH I’anges between 6.8 
and 7.2 and the Doderlein bacillus is present in only a small number of 
the members of this group. During adult life, while the ovaries are 
actively functioning, the pH is lower and the aciduric bacillus is present 
with greater frequency than at tlie younger age. The Doderlein bacillus 
is present in 60 to 70 per cent of gravid individuals, the pH being mark- 
edly depressed, often reaching a level as low as pH 4.0 to 4.2. 

While many have shown that this relationsliip exists, it could be ar- 
rived at only indirectly by inference that this correlation depends on the 
function of the ovary. It remained for Miura (1.928) to furnish the 
first direct proof that the glycogen of the mucosa, the bacterial flora of 
the vagina, and the H-ion concentration were dependent on tlie activity 
of the ovaries. He studied the vaginal secretions of a number of indi- 
viduals before and after ovariectomy, and was able to show that while a 
low pH and large numbers of the Doderlein organism were present be- 

*Thank.s are accortlcd Parke, DavLs and Company for generou.s aid in .supplying 
theelin for u.se in this work. 
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fore operation, this eondition was completely reversed after removal of 
the ovaries, a change which Avas accompanied by the disappearance of 
glycogen from the vaginal mucosa. Cruickshank and his co-Avorkers 
(1934) and the German school are in complete agreement Avith Miura’s 
observations that the Dbdcrlein bacillus is the most important agent for 
the production of acidity in the vagina, although they assume that some 
nonbaeterial agent capable of breaking doAAni the glycogen of the A’agina 
into acid must exist. 

Although no one can doubt the close relationship betAveen ovarian 
secretion, the state of glycogen deposition in the vaginal mucosa, and 
the H-ion concentration of the seci'etions, some doubt has been cast on 
tlie mechanism of production of the acidity. 

Schroeder and others (1926), and Miura and others haA*e sIicaati that 
the vaginal bacillus cannot break doAvn glycogen to acid in the test tube. 
Kienlin (1926) demonstrated that appreciable quantities of lactic acid 
are present in Ihe secretions of the vaginal tracts of neAvborn infants 
before anj* bacteria have as yet iiiA^aded Ihe organ. This evidence points 
to the presence of some otlier agency in the vagina AA’hicli is capalile of 
producing large amounts of acid from glycogen, and serves to cast some 
doubt on the Dbdcrlein bacillus as the most important agent in the pro- 
duction of the loAv pH levels Avhieh may be found. 

It AA^as the purjiose of the AAmrk reported here to attempt to induce a 
high H-ion concentration in the A'aginal secretions of human subjects and 
to study the bacterial content of this organ AA'liile the changes in pH AA^ere 
taldng place. Since it has been shoAvn by Hall and Lcaags (1936) in 
monkeys, and by LeAvis and Weinstein (1936) in children, that the 
parenteral administration of estrogenic hormone increases the H-ion con- 
centration of vaginal secretions, human subjects Avere treated AA'ith this 
substance, and the changes taking place noted. Individuals in the post- 
elimacterium Avho lacked Dbderlein bacilli in the vaginal tract, and in 
AAliom the H-ion concentration Avas about pH 6.8 to 7.2 Avere chosen as 
subjects for the experiment. 

JIATERTALS AND METHODS 

A complete lii.stoiy Avas obtained in eacli instance, and only individuals lacking 
evident disease of the genital organs were included in the study. Three observations 
Avere made in each case at Aveekly intervals before treatment was started, cultures 
and H-ion determinations of the A'aginal secretions being made. One specimen of 
the vaginal mucosa for liistologie study Avas obtained from every patient before the 
e.xperiments were started. The estrogenic hormone Avas injected once a week in three 
consecutWe doses ; it was given in oil, 10,000 I.TJ. in each dose. 

■With the patient in the lithotomy position, a sterile speculum Avas inserted into 
the vagina and some of the secretion drawn up into a small pipette capped AA’ith a 
rubber bulb. In many instances, before injection of the hormone was started, there 
Avas a marked paucity of vaginal secretion; in such instances, the vagina Avas washed 
out with a very small amount of sterile saline solution (about 1.0 c.c.) and H-ion 
determination was carried out on this material. The pH was determined by the use 
of colorimetric indicators; bromthymol blue for the range 6.0 to 7.6, bromcresol 
purple for the limits 5.2 to 6.S., and bromcresol green for the range 3.S to 5.4. Al- 
though this method of carrying out pH determinations is open to criticism on the 
ground that it is not accurate Avithin 0.2 of pH unit, the changes \A-hich Avere con- 
sidered significant Avere always of a much greater magnitude, and any error in the 
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method was thus reduced to a minimum. Furthermore, since the same method rvas 
always used, figures which were .significant from a comparative standpoint were 
obtained, any inherent error in tlie method Ijeing constant. 

Tlie cultures of the secretions were made by swabbing the vaginal walls with a 
pair of sterile cotton swabs, immersing these in sterile saline solution and culturing 
within two hours on the tomato-yeast-peptonized milk medium of Weinstein, Weiss, 
Rettger and Levy (19.33). This medium had previously been shown to be very effi- 
cient in growing organisms of the Doderlcin type, endowing them with a colonial 
morphology (rough, fuzzy colonies) which made their recognition in a pour plate 
very simple. All cultures were incubated at 37° C. in an atmosphere of carbon 
dioxide and air for forty-eight hours, and then examined for the typical colonies, 
counts being made wherever the Doderlein organism was present to determine the 
relative frequency of this organism, as compared to the other bacteria in the vag- 
inal secretions. 

Sections from the vaginal mucosa were taken once a month for histologic study. 
These were fixed in formalin, stained according to the conventional methods, and 
then examined to determine the stage of development of the vaginal mucosa as a 
check on the effect of the hormone, and in an attempt to correlate these data with 
the findings of the cultural and pH determinations. 

Cultures and pH readings were made for three weeks before the injection of hor- 
mone was started and every week after the beginning of the therapy, wherever this 
could be done. In some instances weekly .specimens were not obtainable, but deter- 
minations were carried out with great enough frequency to make the results ob- 
tained significant. 

RESULTS 

As can be seen from Table I, the pH, which in every case was close to 7.0 at the 
outset, fell shortly after administration of the hormone to fairly low levels. In one 
case only was there no appreciable increase in H-ion concentration following the 
injection of the estrogenic substance; this individual (Case 7) had been subjected 
to ovariectomy and had been receiving hormone for one year prior to this study. All 
of the other individuals were in the natural postclimacterium and had not been 
treated previously. The average decrease in pH following the injection of 10,000 
I.U. of the hormone was one pH unit. Further injections reduced this level still 
lower in most cases, pH 5.0 being not unusual. In several instances H-ion concen- 
trations of pH 3.8 to 4.S were observed. The findings in these individuals sub- 
stantiate the results obtained by Hall and Lewis in monkeys, and by Lewis and 
Weinstein in young children following administration of the estrogenic hormone. 

Following cessation of treatment, the pH tended to remain low in most instances: 
it returned slowly in some cases to a level closely approximating that present before 
treatment was started. In some individuals the H-ion concentration did not return 
to that observed before the experiment was begun. No explanation for this phe- 
nomenon is at hand. 

The table indicates clearly that in 7 of the 9 individuals studied, the Doderlein 
bacillus was not present in detectable numbers during any part of the investigation. 
In spite of the fact that the vaginal secretions became very acid, this organism, 
which has been thought to be responsible for much of the acid in the vaginal secre- 
tions, could not be demonstrated. 

Two of the patients harbored the Doderlein bacillus during the course of this 
investigation. In Case 6 it was present at pH 6.8, and at pH 5.8 to about the same 
extent. Later in the study, this bacillus was not present at pH levels as low as 5.0. 
There seemed to be little if any correlation between the degree of acidity and the 
presence of the vaginal bacillus in this individual. This observation receives fur- 
ther emphasis when Case 7 is considered. Here, large numbers of the aciduric 
organism were present in the vaginal secretion when the H-ion concentration ap- 
proached the neutral point or even slightly exceeded pH 7.0 (pH 6.8 and pH 7.2). 
In fact in this individual the organism could be detected at one time at a cert.ain 
pH level, and one week later could not be demonstrated in the secretions of the same 
H-ion concentration. 



table I. H-ion Concentration and Doderlein Bacillus Content op Vaginal Secretions op Individuals Treated with Estrogenic 

Hormone 
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Histologic study of the vaginal mucosa before and after treatment with tlic 
estrogenic hormone showed a definite correlation between the appearance of the tis- 
sue and the H-ion concentration of the secretions. Before treatment was started the 
pH was close to the neutral point and the mucosa was thin and revealed no evidence 
of active growth. Following administration of the estrogenic hormone, growth of 
the mucosa occurred with a corresponding increase in H-ion concentration. Sec- 
tions taken at low pH levels showed many layers, and strong evidence of activity of 
the stroma. "With cessation of treatment and a return of the H-ion concentration 
toward the neutral point, the vaginal mucosa again became thin and resembled that 
found before the experiments were begun. 

SUJniARY AND DISCU.SSION 

Estrogenic hormone administered parenterally is capable of increas- 
ing the acidity of the vaginal secretions in cases where the pH is close to 
the neutral point before treatment. This change can be brought about 
without the intervention of tlie Doderlein bacillus, a fact which seems to 
be in direct contradiction to the claims of Cruickshank and otliers who 
attribute mo.st of the acid pre.sent in the vagina to the activity of this 
organism. The data presented above siiow very little, if any, correlation 
between the degree of acidity of the secretions and the presence or ab- 
sence of the acidurie vaginal bacillus, in spite of the fact that bacterio- 
logic examinations of tlie vaginal secretions of individuals in different 
age groups seem to .show a definite relationship between the frequency 
of occurrence of tliis organism and the state of acti\nty of the ovaries 
which is directly related to the H-ion concentration of the vaginal 
secretions. 

On the basis of the evidence obtained, the production of acid in the 
vagina seems to depend mainly on the state of activity of the ovary. The 
ovarian function determines the amount of glycogen present in the 
vaginal mucosa. This glycogen is probably broken dovni directly to acid 
bj^ enzjnnatic action, as shown by Kienlin’s finding of acid secretions in 
young infants in Avhom the vaginal tract is sterile ; or it maj'^ be broken 
dovni to glucose by means of enzymes, and this carbohydrate then at- 
tacked by the bacteria present in the vagina. Such a theory for the 
formation of acid does not require the presence of the Doderlein organ- 
ism, since mo.st of the other bacteria present normally, such as staphylo- 
cocci, diphtheroids, etc., may attack glucose, with acid formation. The 
activity of these organisms at Ioav pll levels maj’' be explained by the 
observation that staphylococci, streptococci, and diphtheroids are fre- 
quently found to be viable in the vagina at pH levels below those which 
limit their grovdh in the te.st tube. 

Since it has been .shown that large amounts of acid can be present in 
the vaginal secretions without the intervention of the Doderlein bacillus, 
the use of this organism as an indicator of the state of aeiditj’^ and health 
of the vaginal tract seems unwarranted. The application of this organ- 
i.sm in a suitable carbohydrate menstruum as a therapeutic agent in the 
ti’eatment of various types of vaginal infections also seems que.stionable 
since large amounts of acid can be pi’oduced by the admini.stration of 
the estrogenic hormone without re.sorting to the difficult manipulation.s 
involved in the preparation of cultures for insertion into the vagina. 
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CONCLUSIONS 

1. The administration of estrogenic substance to individuals in the 
postclunacterium increases the H-ion concentration of the vaginal secre- 
tions. 

2. There seems to he no definite correlation between the degree of 
acidity of the vaginal secretions and the presence or absence of the 
IDoderlein bacillus. A corollary to this is that there seems to he little, 
if any, relationship between the amount of glycogen present in the vag- 
inal mucosa and the presence or alisenee of the Doderlein organism. 

3. The mechanism for the production of acidity in the vagina may be 
a dual one, enzymatic and bactei*ial, the organisms involved being any 
of the members of the normal bacterial flora which can attack glucose, 
with the production of acid. 

4. The use of the Doderlein bacillus as an indicator of vaginal acidity 
and health or as a therapeutic measure in tlie treatment of vaginal dis- 
eases by virtue of its acid-producing powers seems questionable. 
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BRENNER TUMORS OP THE OVARY 

A Clinical and Pathologic Study of Ten New Cases 
With a Brief Review of the Literature 

Malcolm B. Dockerty, M.D., and 
W iLLiAji Carpenter MacCarty, M.D., Rochester, Minn. 

(From the Deyartment of Pathology, the Mayo Foundation, and the Section on 
Surgical Pathology, the Mayo Clinic) 

HISTORICAL 

I N 1908 Brenner described three solid ovarian neoplasms occurring 
among elderlj’ Avomen. Grossly his specimens resembled fibromas 
but, microscoiiically, he found scattered islands of squamous epithelial- 
like cells in a dense stroma of connective tissue. He called the tumor 
“oophoroma follieulare’' but it has since come to be knoAvu by the 
name of this early iiwestigator. 

Following this original contribution isolated reports of cases were 
added. In 1931 Robert Meyer Avas able to bring to 23 the number of 
reported examples, a number AA^hieh had grown to 45 AAdien Bland and 
Goldstein reported their case in 1935. The literature noAV contains 
approximately 70 examples of this ncAAmomer in gynecology. 
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HISTOGENESIS AND PATHOLOGY 

Three hj^potlieses have been aclvaneed in an effort to explain the 
origin of these tumors. Meyer, Avho found in the serosa of h’alloijian 
tubes tiny nests of “Bi’enner cells" favored the hypothesis of Miil- 
lei’ian metaplasia. Schiller po.stulated a dislocation of eiiithelium 
from the primaiy urogenital connection. The third hypothesis, namely, 
that these tumors arise through a one-sided development in a teratoma 
is based on their frequent association with pseudomucinous cyst- 
adenomas. 

Brenner tumor is almost always unilateral. Grossly it resembles a 
fibroma, being whitish in color, and the solid variety is dense and 
hard. In another group the tumor appears as a solid nodule arising 
in the wall of a cyst. 

Microscopically, the picture is uniform and consists of islands of 
squamous-like epithelial cells in a dense stroma of fibrous tissue. The 
peripheral rows of these cells are frequently arranged in palisades. 
Some of the islands are cystic with an inner lining of columnar mucous- 
producing cells. Mitotic figures are not observed. 

The tumor is to be distinguished from granulosa cell neoplasm and 
from metastatic squamous-cell epithelioma. This distinction is simply 
made with the Galantha stain for mucus. 

CLINICAL FEATURES 

The clinical features of Brenner tumor are those of a slowlj’’ growing 
pelvic neoplasm with none of the usual features of clinical malignancy. 
Sixty per cent of the neoplasms occur after the menopause. 

MATERIAL FOR STUDY 

In a studj^ of solid ovarian neopla.sms removed surgicallj' at the IMajm 
Clinic from 1905 to 1937, 10 examples of Brenner tumor were encoun- 
tered. An analytical study of the clinical histories and pathologic data 
is presented. 

REPORT OF CASES 

Case 1. — A wliitc multipara, aged 4G year.*;, presented lier.self for examination 
Sept. 25, 1936, because of a tender lump in tlie left .side of tlie abdomen. Her 
family and personal histories were essentially negative. Menses always had been 
regular until one year prior to admission when, following five months of scanty 
flow, the periods ceased. Concomitant menopausal “hot flushes’’ had been 
noted. Nine months prior to registration slie had noticed a firm, tender mass 
in the lower part of the abdomen. This, together with intermittent vaginal dis- 
charge, had caused her to consult a physician wlio found an ovarian tumor. 

Examination revealed a large, firm tumor in the left side of the pehns and ab- 
domen. There was also marked ey.stocele and rectocele with an infected cer-vdx. At 
operation, on Sept. 20, 1936, perineorrhaphy, total abdominal hysterectomy, and bi- 
lateral salpingo-oophorectomy were performed with removal of a solid ovarian neo- 
plasm. The postoperative cour.'-e was uneventful, and the patient was discharged 
from the ho.spital on the seventeenth postoperative day. 

On pathologic examination, the right ovary was atrophic. Nothing remarkable 
was noted concerning the uterus except for a cystic condition of the cervix. The 
left ovarv, containing a large corpus lufeura, was seen at the lower pole of a solid. 
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fibrous tumor. Tlie tumor measured 10 by 10 by 8 cm. Tlie smooth surface was 
lobulated and contained a network of large veins. On section^ this mass imparted a 
gritty sensation, the cut surface being hard and fibrous, not unlike fibroma. No 
cysts were seen. 

Microscopically, the tumor was typical of the Brenner type. Scattered here and 
there in a dense fibrous stroma containing calcium, were islands of pale-staining epi- 
thelioid cells with distinct outlines. These islands were surrounded by a rim of darker 
staining, condensed stroma. The periptheral layers of cells occasionally were ar- 
ranged in palisades. iNIany of the islands had cystic centers and, in some of these 
spaces, pink staining masses containing epithelial debris were seen. Lining these 
cysts, the cells of the tumor were arranged in a definite layer suggestive of secreting 
epithelium. Under high magnification, islands were seen to be composed of large, 
pale-staining cells with sharp outlines and vacuolization of the cytoplasm. The 
nuclei were small and the nucleoli relatively pinpoint in size. The cells in the cystic 
spaces appeared to be desquamated from the lining layer. Transition from normal 
ovarian elements could not be traced. The corpus luteum was seen to be old and 
organized and there was a definite cajisule between it and the substance of the tumor. 
Follicles could not be found in either ovary. Stains for fat were negative, but the 
Galantha mucin stain demonstrated the presence of nmcus in some of the cystic 
cavities. 

Tlie interesting feature, in this case, is the presence of corpus luteum 
in association until the tumor •which slioivs that ovarian function to this 
extent tvas not affected. This finding has not been observed in cases 
of granulosa cell tumor wbieb produces temporary sterility, and 
points to a different origin of the two types of neoplasm. The pres- 
ence of amenorrhea could he well explained on the basis of the climac- 
terium, a feature indicated by the associated menopausal symptoms. 
Leueorrhea and the occasional spotting- observed probably could be 
explained on the basis of cervicitis, a feature which led the surgeon 
to perform hysterectomy rather than local resection of the tumor. 
The presence of calcium in the substance of the tumor represents an 
additional feature of interest (Figs. 1, 2, and 3). 

Case 2. — A white woman, aged 70 years, sought medical advice because of pro- 
lapse of the uterus of approximately ten years’ duration. Her family and personal 
histories were essentially negative. She was the mother of five children. The 
climacterium occurred at the age of 51 years and was without incident. 

Her present sjmiptoms took the form of a bearing-down sensation in the pelvis 
which had been progressive in severity over the period of three months prior to her 
registration and she had noted, in addition, a slight mucoid vaginal discharge, at 
one time blood tinged. 

Examination was essentially negative except for the presence of uterine prolapse 
with cystocele and reetocele and, on pelvic examination, the additional finding of 
a hard, movable tumor of the right adnexal region. At operation on April 17, 1936, 
anterior colporrhaphy and perineorrhaphy, abdominal hysterectomy, and right sal- 
pingo -oophorectomy were performed for prolapse and for a fibroid tumor of the right 
ovary. The postoperative course was uneventful and the patient was dismissed on 
the fifteenth day. She was living one and a half years after operation. 

Examination of specimens removed at operation revealed a senile type of uterus 
with atrophic endometrium and considerable fibrosis of the myometrium. The right 
tube was the site of a small hydrosalpinx, and it was stretched out over the surface 
of a hard, white, lobulated tumor 6 cm. in diameter, replacing the right ovary. This 
tumor was cut with considerable difficulty and was like ordinary fibroma except for 
being darker in color and coarser in texture. No trace of- normal ovary could be 
found. 
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Microscopicall}', the tumor was so similar to that of Case 1 that little additional 
description is necessary. Again, the picture was one of islands of epitlielial-like 
cells with a dense surrounding investment of connective tissue, frequently with cystic 
centers. The stroma was coarse and fibrous and gave the impression of benignity and 
slow growth, hlitotic figures were not observed. 



Fig. 1. — (Case 1.) A large solid Brenner tumor of the left ovary removed at opera- 
tion. Note the corpus luteum at the lower pole of the tumor. 



Fig 2 — (Case 1.) Two islands of epithelial cells situated in a dense stroma. 
(X130.) 

Fig. 3 . (Case 1.) An epithelial island containing several cysts filled with debris. 

Note columnar character of lining cells with transition to squamous type. (X270.) 
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Case 3. A -wliite multipara, aged 53 years, \vas admitted to the clinic Dec. 5, 
1927, with a diagnosis of obstructing’ careinoma of the colon for irhich colostomy 
had been performed elsewhere six months previously. Her menstrual history had 
been normal, and her climacterium had occurred two years previously without in- 
cident. She was operated upon Dec. 22, 1927. Eesection of the sigmoid with anas- 
tomosis was performed. Total abdominal hj-sterectomy and bilateral salpingo- 
oophorectomy were performed for a solid tumor of the left ovary. The postoperative 
course was stormy, complicated by bronchopneumonia and terminal parotitis. Death 
occurred on the fifteenth postoperative day. 

The specimen obtained at operation consisted of 10 cm. of sigmoid colon con- 
taining annular, ulcerated adenocarcinoma. Grade 2 (on the basis of 1 to 4), 4 by 
4 by 2 cm. with several regional nodes involved by metastasis. The uterus, both 
tubes, and the right ovary were not remarkable. The left ovaiy' was replaced by a 
solid, firm, grayish tumor measuring 4 by 3 by 2.5 cm., conforming to the general 
gross description outlined in Cases 1 and 2. 

Microscopically, the picture was typical of Brenner tumor. An alveolar struc- 
ture was entirely lacking, a fact which ruled out the possibilitj- of the tumor being 
of a metastatic origin from the neoplasm of the sigmoid colon. 

Case 4. — A white multipara, aged CG years, was admitted to the clinic, Aug. 10, 
1933. She gave a history of bleeding for a period of four weeks which occurred 
■twenty years following normal menopause. Examination gave negative results ex- 
cept for slight enlargement of the uterus. 

On Aug. 17, 1933, abdominal hysterectomy and bilateral salpingo-oophorectomy 
were performed because of a report of adenocarcinoma in the endometrial scrapings 
on examination of a frozen section. A tumor measuring 2 cm. in diameter was found 
in the right ovary. 

Microscopic examination of sections of the nodule, gave evidence of essentially 
the same picture as found in the specimen of Case 1, typical of Brenner tumor con- 
taining foci of calcification. Portions of this as well as portions of the left ovary 
contained the cortical and medullary tubular rests from which this tumor is supposed 
to take origin. No stages of transition, however, were obvious. Sections of the 
endometrium gave evidence of typical adenocarcinoma. Grade 2. 

Case 5. — A married, white woman, aged 61 years, registered at the clinic Dec. 24, 
1927, complaining of vaginal “spotting” of six months’ duration. Examination 
disclosed a fibromyomatous uterus with slight bloody discharge from the cervix. A 
mass in the left adnexal region was palpated. She was operated upon on Dec. 28, 
1927, and total abdominal hysterectomy rvith bilateral salpingo-oophorectomy was 
performed for uterine fibromyomas and for a left ovarian cyst. This patient was 
living and well when last heard from in 1935. 

Pathologic examination disclosed a uterus with multiple intramural fibromyomas 
varying in size from 4 cm. to 1 cm. in diameter. At the fundus there was a de- 
generating adenomatous polji) measuring 4 by 3 by 2 cm. The endometrium was 
atrophic. Both tubes and the right ovary contained fibrotic changes. The left 
ovary was replaced by a multilocular pseudomucinous cyst with tiny intracystic 
papillomatous growths. One of these projections measured 1 cm. in diameter and 
grossly resembled fibroma. Microscopic sections of this nodule were tj’pical of 
Brenner tumor. 

Case 6 . — A married, white nullipara, aged 34 years, registered at the clinic July 
21, 1918, complaining of irregular menses. For eighteen months her ‘ ‘ periods ’ ’ had 
occurred at intervals of four to seven weeks with profuse flow and considerable 
dysmenorrhea. Examination rer'ealed multiple uterine fibromyomas and a mass in 
the left adnexal region. At operation on July 26, 1918, a large solid right ovarian 
tumor was found with many adhesions between it and neighboring structures. The 
uterus contained fibromyomas and was removed together with the ovarian tumor, 
both tubes, and the right ovary. 

On pathologic examination, only a small portion of this tumor was preserved. 
Multiple sections, however, all contained evidence of Brenner tumor of the solid 
type. 
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Case 7. — A married, white nullipara, aged G1 years, registered at the clinic on 
April 27, 1937, complaining of enlargement of the abdomen of six months’ duration. 
Three years prior to registration, routine phj'sical examination had revealed the 
presence of a pelvic tumor. 

Examination confirmed the previous observation of a pelvic tumor now reaching 
the umbilicus. At operation on April 29, 1937, total abdominal hj'sterectomy and 
bilateral salpingo-oophorectomy were performed for bilateral ovarian cysts. The 
patient was living and well nine months postoperatively. 

Pathologic examination revealed a small, senile type of uterus. Both Fallopian 
tubes were chronically inflamed. The right ovary contained a simple follicular 
cyst 3 cm. in diameter. The left ovarj-^ was the seat of a multilocular pseudomu- 
cinous cyst IS cm. in diameter with four solid intracystic nodules from 5 to 1 cm. in 
their greatest diameters. Examination of sections taken through these solid nodules 
all gave evidence tj’pical of Brenner tumor. 

Case 8 . — A single, white nullipara, aged 34 years, registered at the clinic Sept. 
21, 1911, complaining of cramping pain of three weeks’ duration in the lower 
abdomen. Menses had been regular. 

On examination, a cj'stic tumor was palpated in the left adnexal region, for which 
operation was carried out on Sept. 28, 1911. Total abdominal hysterectomy and 
bilateral salpingo-oophorectomy were performed for bilateral ovarian tumors and 
for uterine fibromj’omas. This patient rvas living and well twenty-five years later. 

On pathologic examination, the uterus was found to contain multiple fibrom 3 'omas. 
Both Fallopian tubes gave evidence of fibrous thickening. The right ovarj' was the 
seat of a tj'pical multilocular, pseudomucinous cj'stadenoma, measuring 10 by 8 by 
7 cm. The left ovary contained within its substance a fibrous nodule 2 cm. in 
diameter. Examination of microscopic sections of this nodule proved it to be Brenner 
tumor. Multiple sections through the wall of the right ovarian cyst failed to demon- 
strate anj' comparable picture. 

Case 9. — A married, white multipara, aged 59 j’ears, registered at the clinic on 
Oct. 21, 1929, complaining of postmenopausal bleeding of nine months’ duration. 
Pelvic examination disclosed an indurated, ulcerated cervix, manifestly carcinomatous. 
At operation on Oct. 29, 1929, a modified Wertheim type of hysterectomj' was per- 
formed with removal of the adnexa. Postoperative!}', a complete course of roentgen 
therapy was administered. When last heard from in 1935, this patient was living 
but had an inoperable, recurrent malignancy. 

On pathologic examination, the uterine cervix was the site of squamous-cell 
epithelioma. Grade 3, measuring 4 by 4 by 3 cm. Both Fallopian tubes were mildly 
and chronically inflamed. The right ovary was atrophic. The left ovary was 
fibrotic and cystic but disclosed at its hilus an encapsulated fibrous nodule measuring 
1 cm. in diameter. Microscopically, this nodule was typical Brenner tumor of the 
solid type. 

Case 10. — A married, white multipara, aged 05 years, sought medical advice 
at the clinic on April 7, 1934 for uterine prolapse of niany years’ duration. Exam- 
ination revealed a relaxed perineum witli uterine prolapse. Grade 3 (on a basis of 
1 to 4). 

At operation on April 9, 1934, Mayo vaginal hysterectomy with bilateral salpingo- 
oophorectomy and perineorrhaphy were performed. Convalescence was uneventful 
and the patient was living three and one-half years later. 

On pathologic examination, the uterine cervix was considerably elongated and 
contained multiple cysts. Both tubes were chronically inflamed. The left ovary 
was atrophic. The right ovary, at its uterine pole, had a solid grayish tumor 
nodule, measuring 2 cm. in diameter. Microscopically, tliis nodule proved to be 
Brenner tumor of the solid type. 

SUM3IARY AND CONCLU.SIONS 

1. Ten cases of Brenner tmnor are presented. 

2. This type of tumor probably arises from ectopic ovarian hilar or 
cortical rests having no counterpai-t in the normal structural elements 
of the ovary and producing no physiologic alterations. 
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3. It occurs most often after the menopause. 

4. It may occur either as a solid tumor or as a nodular projection 
in the wall of an ovarian cyst. 

5. It grows slowly and nearly alwaj'S is benign; prognosis is excel- 
lent following even local resection. 

6. It may become partially calcified. 

7. Brenner tumor of the ovary occurs much more frequently than 
is suspected. Microscopic sections in any series of so-called ovarian 
fibroma will bring to light man.v examples of this “new'’ and inter- 
esting neoplasm. 

REFERENCES 


(1) Abraham, E. G.: Zentralbl. f. Gynak. 57: 1113, 1933. (2) Bland, P. B., and 
Goldstein, Leopold: Surg. Gj-nec. Obst. 61: 250, 1935. (3) Brenner, Fritz; Ztschr. 

f. Pathopsycliol. 1: 150, 1908. (4) Fauvet, E.: Zentralbl. f. Gynak. 56: 3088, 1932. 
(5) Franlcl, 0.: Arch. f. GjTiak. 131: 325, 1927. (6) Meyer, Bobert: Am. J. Obst. 
& Gynec. 22: 697, 1931. (7) Idem: Arch. f. Gynak. 148: 541, 1932. (8) Neiman, 
B. S.: Arch. Path. 21: 55, 1936. (9) Neximann, H. 0.: Arch. f. Gynak. 131: 477, 
1928. (10) Pfannenstiel, J.: Ibid. 40: 363, 1891. (11) Plant, A.: Ibid. 153: 97, 
1933. (12) Schiller, Walter: J. Obst. & Gynaec. Brit. Emp. 43: 1135, 1936. (13) 

Te Linde, B. W.: Am. J. Obst. & Gynec. 20: 552, 1930. (14) Walthard, Max: 

Ztschr. f. Geburtsh, u. Gynak. 49: 233, 1903. 


THE USE OP TESTOSTERONE PROPIONATE IN THE 
TREATMENT OP DYSMENORRHEA 

H. S. Rubinstein, M.D., and A. R. Abarbanel, M.D., Baltimore, Md. 

(From the Laboratory for Pesearch, Surgical Division, Sinai Hospital) 

I T APPEARS from recent reports that the immediate cause of pain in 
essential dysmenorrhea results from excessive spasmodic or tetanic 
contraction of the myometrium.^"^ Wliile this phenomenon is frequently 
associated with autonomic and psychogenic factors, it seems that for the 
most part such excessive contractions result from an endocrine imbal- 
ance. Por example, it is Imown that initiation and maintenance of 
rhythmic uterine contractility is brought about by the follicular hor- 
mones, estrogens, which at the same time sensitize the myometrium to 
pituitrin.^ The contractility and sensitization thus produced are dimin- 
ished by the corpus luteum hormone, progesterone.® When estrogens are 
excessive or progesterone insufficient, exaggerated contraction results 
Avhieh the patient experiences as pain. 

One of the earlier attempts to alleviate menstrual pain with an en- 
docrine preparation, the luteinizing substance, antuitrin-S,® proved to be 
rather disappointing. The more direct use of progesterone®' " met with 
more promising success. 

Because testosterone, an androgenic product originally obtained from 
bull testis, but now synthetically produced from cholesterol, was found 
to be closely related chemically to progesterone® and because some of the 
androgens experimentally led to phenomena in many respects similar to 
progesterone,®'^- it appeared advisable to study its effect upon the dys- 
menoiTheic patient. 
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Twenty-six such patients were studied. The experiences encountered 
are best illustrated liy the following case reports : 

Case 1. — L. B., white, single, twenty-eight years of age, well developetl and 
nourished. Menstruation began at 14 years, recurred every twenty-four to thirty-five 
days and lasted four or five days. The flow was normal. Severe dysnienorrhe.a had 
been present from the onset of her first menstrual period. The pain which appeared 
with the flow was so severe tliat bed rest was required for twenty-four to forty-eight 
hours. Although she was then able to return to work, marked discomfort persisted 
throughout the period. Nausea, occasional vomiting, insomnia, and feelings of de- 
pression and anxiety accompanied the pain during the first one or two days. 

Treatment consisted of two injections of testosterone propionate (Perandren- 
Ciba) in 5 mg. doses administered subcutaneously on the twentieth and twenty- 
third days of her menstrual cycle. Menses began on the twenty-fifth day and were 
practically free of all discomfort. She lo.st no time from work during this period, 
since she was free from digestive upsets, sleep disturbances, and the usual feelings 
of depression. During the next cycle the same treatment was repeated on the 
twenty-third and twenty-fifth days. Menses began on the twenty-sixth day again 
free from all discomfort. 

During the third cycle it was decided to note the elTect of the 10 mg. administered 
as a single dose. This was given on the twenty-fifth day and was followed the next 
day by menstruation which was accompanied by marked abdominal pain, nausea, and 
vomiting. 

During the following cycle the hormone was again administered as two 5 mg. doses 
on the twenty-second and twenty-fifth days. Menses began on the twenty-seventli 
day with moderate discomfort during the first two hours. In the following four 
cycles the dose was increased to 15 mg., ten of which were administered on the 
twenty-second day, the remaining 5 mg. being given on the twenty-fiftli day. This 
dosage has been sufficient to render her symptom-free. 

Case 2. — S. P., white, 13 3 ’ears of age, studied in cooperation with Dr. M. H. 
Eadman. Her complaint was painful menstruation for a duration of one j’ear. 
Menses began at 10 j'ears of ago, recurred everj- thirtj- daj's and lasted six to seven 
daj's. For the first two .years everything rvas normal. Following an attack of in- 
fluenza and mumps at the age of twelve, there was a delay of menses for twelve 
days. Since then her periods have appeared regularly' but have been accompanied 
by marked pain which confined her to her home for two to three days. Physical and 
gynecologic examinations revealed no pathologic findings. 

Treatment consisted of 15 mg. of testosterone propionate (Perandren-Ciba) as 
3 intramuscular injections of 5 mg. each on the day' prior to the onset, when x’ain 
was first exx)erienced, and on the first and second days of lier flow. Complete relief 
from pain occurred after the second do.se. 

Case 3. — E. R., white, 32 years of age, married six years, one pregnancy', one 
child living and well at five years, complained of painful menstruation and marked 
premenstrual tension manifested by swelling, tenseness and marked tenderness of 
the breasts for five days prior to menses and feelings of congestion and dragging 
pain in the lower abdomen for two to three days before onset of menses. In ad- 
dition there was progressively increased emotional irritability during the tliree days 
preceding men.struation. Menses began at 35 years, recurred every' twenty'-five to 
thirty'-five days 'and lasted seven or eight day's. The flow was very profuse. Physiciil 
and gy'necologic examinations wore essentially negative, although her basal metabolic 
rate was lower than normal (minus 25 per cent). Thy'roid medication which was 
sufficient to increase her basal metabolic rate to normal had no efFect on the men- 
strual symptoms. 

Testosterone propionate (Perandren-Ciba) was given intramuscularly in 5 mg. 
doses 3 times weekly' for the last three weeks of her cy'cle. Menses occurred on the 
twenty-sixth day' of that cycle. Although it was more profuse than previously' the 
flow was smoother. Premenstrual tension and pain were completely relieved. Pelvic 
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congestion, however, was still present. The same therapy was followed for the next 
two cycle.s eacli of which lasted twenty-seven days. There was complete relief of 
all symptoms. Wliile tlie duration of flow remained six da^’S, the amount was re- 
duced considerably. 

Tlie next six periods, during which time treatment was withheld, recurred at 
twenty-seven- to twenty-eight-day intervals, lasted six daj’s, and were symptom-free 
except for a slight feeling of pelvic heaviness which occurred during the twenty- 
four liours prior to onset. 

Cask 4. — D. E., white housewife, aged .11 j’ears; one pregnancy, one child living 
at six years. Complained of severe menstrual pain which had become progressively 
worse during the last ten j’ears. Phvsical and gjmecologic examinations were es- 
sentiallj' negative. Alenses began at 14 j’ears, recurred everj- twentj’-one to twentj’- 
three days and lasted four or five daj’s. During the last ten j-ears menses lasted 
seven daj’S, with slight dribbling the first two daj’.s, full profuse flow for the next 
two or three days and diminution thereafter. Severe pain was present from the on- 
set of full flow and remained for about forty-eight hours. 

She was gi-ven 5 mg. of testosterone propionate intramuscularlj- three times weeldj' 
for the week before the next period. Menses occurred on the twentj'-fifth daj’, were 
free from pain, and lasted five daj’s. For the next three cj’cles she received 5 mg. 
of testosterone propionate 3 times wceklj’ (except during menses). Menses occurred 
on the twenty-fifth daj' with complete absence of pain and considerable diminution 
in amount of flow. For the next two cj’cles, 5 mg. were given twice weeklj' (except 
during menses) with equally good results. For the next five months the patient was 
taken off treatment. Periods occur now at twentj’-four- to twenty-six-daj’ intervals, 
last five daj’s, and are free from pain. However, staining for one day prior to the 
free flow has reappeared. 

Ca.se 5. — J. L., aged twenty-four j-eans, white, housewife, wliose chief complaint 
was severe menstrual pain. Phj’sical and gj-necologic examinations were negative. 
Menses began at 15 years, recurred cverj' twenty-one to twenty-five days, lasted six 
daj’s and were accompanied bj' pain since her first period. The first two daj’S of the 
period wore marked bj' mere spotting. With the appearance of full flow, which was 
profuse, there was marked griping pain in the lower abdomen. Bed rest was re- 
quired for relief. 

She was given 5 mg. of testosterone propionate intramuscularly on the fifteenth, 
twenty-first, and twenty-fourth daj’S of the cycle. Menses appeared on the twenty- 
eighth day and were free from pain. However, a slight feeling of pelvic congestion 
remained. The usual staining was also absent. This period lasted four days but 
was more profuse than usual. In an effort to diminish the amount of flow she was 
given 4 doses (5 mg. each) on the thirteenth, sixteenth, eighteenth, and twenty- 
second days of the next cycle. Menses appeared on the twenty-eighth day with- 
out pain and there was moderatelj' reduced flow. 

Treatment was discontinued because the patient expressed a desire to become 
pregnant. After two normal menstrual cj’cles entirely free from discomfort, she was 
suceessfullj’- impregnated (Friedman Test). 

Case 6. — E. B., a 20-j'ear-old housewife, who complained of irregular menses, pro- 
fuse bleeding and marked pain at the time of menses. Physical and gj-necologic 
examinations were negative. Menses began at 14 years, recurred everj- twenty-nine 
or thirty days and lasted four daj’s. During the past one and one-half j-ears, menses 
had been very irregular with profuse bleeding for four to five daj’s (IS to 20 pads 
daily), which tapered off for one or two daj-s, only to be followed by a copious flow 
during the next five to six days. Interinenstrual spotting has been present for the 
past six months. The pain which appeared twenty-four to forty-eight hours before 
the onset of the flow was accompanied by marked tenseness and tenderness of the 
breasts and severe frontal headaches. After its onset, the symptomatology remained 
for two days, was gradually alleviated during the next four or five days and re- 
appeared with full vigor with the recurrence of profuse bleeding. 
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An endometrial biopsy taken the day before the calculated date of onset disclosed 
a normal endometrium characteristic of the follicular phase of the cycle. She was 
given testosterone propionate (Perandren-Ciba) in 5 mg, doses intramuscularly 
every other day for 4 doses. Menses set in on the ninth day of therapy; i.e., the 
flow was apparently delayed for eight or nine days. 

The flow during this period was profuse for the first two days but only 8 pads 
were required instead of the usual 18. Pain was slight. Because of returning pain on 
the seventh day of this period she was given 10 mg. of the hormone intramuscularly. 
This was followed by a marked increase in flow that evening which completely 
subsided by the next morning. 

Since then, -without further treatment, she has remained practically symptom- 
free, menses recurred at twenty-eight- to thirty-day intervals, lasting four to’ six 
days, being normal in amount. An endometrial biopsy taken two months after treat- 
ment on the twenty-third da}' of the cycle disclosed a secretory picture. 

Case 7. — P. G., white, married but separated; had had 2 pregnancies resulting 
in 2 living children who are normal, 3 and 6 years of age, respectively. Her com- 
plaint was severe menstrual pain and profuse bleeding from the onset of her first 
period. Menses began at 12 years of age, recurred every twenty-eight to thirty-two 
days and lasted five or six days. During the first day of her period the flow was 
scant and pain was crampy and slight in nature. During the second and third 
days the pain became -worse until it -w'as so excruciating that she had to retire to bed. 
In addition, the flow became very profuse, saturating at least 12 pads daily. Breast 
pain appeared twenty-four hours prior to the onset of the flow' and lasted for about 
forty-eight hours. 

On the second day of her menstrual period just as severe pain was de- 
veloping she was given her first injection of 5 mg. of testosterone propionate intra- 
muscularly, Within two hours her pain had completely subsided and the relief 
lasted for the remainder of the period. The amount of flow, however, was slightly 
but definitely increased. During this same cycle, 5 mg. doses were repeated on the 
twenty-fourth and twenty-eighth days. Menses appeared on the twenty -ninth day, 
free from pain. The usual premenstrual breast tension was also absent. Bleeding 
was as profuse as usual. On the tw'enty-third and twenty-sixth days of the next cycle 
the same therapy was repeated. Menses began on the twenty-eightli day with but 
slight backache and cramps for the first two hours after whicli she remained 
asymptomatic. The flow w'as as usual. 

During the third cycle, injections (5 mg.) were given on the tw'enty-first and 
twenty-fifth days. Menses set in on the thirtieth day witli no pain. The amount of 
flow was diminished, however, being estimated by the patient as being less than half 
the usual amount (3 or 4 pads daily). No therapy has been given for the last two 
periods. The patient has menstruated on tlxe twenty-ninth and thirtieth days, re- 
spectively, and aside from slight cramps and mild backache for several hours lias 
remained comfortable. Her flow has remained moderate. 

Case 8. — M. G., white, single, 20 years of age, laboratory technician whose com- 
plaint was “dysmenorrhea and profu.se menstrual bleeding.” IVhile tiie jiatient was 
of slender build, physical and gynecologic examinations were otherwise normal. 
Menses which began at 11 years of age had always been irregular, recurring every 
twenty-one to thirty-five days. During the past three years they have been recurring 
at twenty-one- to twenty-five -day intervals, lasting six or eight days. 

The flow was always profuse e.specially during the first four days when 12 to 15 
napkins were saturated daily. Her present complaint dates from her first menstrual 
period. Pain begins twenty-four to forty-eight hours before the discharge makes its 
appearance and becomes so severe that at the onset of the flow she has to take to 
bed where she remains for thirty-six to forty-eight hours. Marked nausea, occasional 
vomiting, cold sweats and dizziness are present at the height of pain. The last 
three to five days of flow are accompanied by a continuous ache in the lower abdomen. 
Once in her entire menstrual history she has been free from pain. This occurred 
about three years ago. 

Treatment was begun on the first day of her menstrual flow at which time she was 
in agony. Ten milligrams of testosterone propionate were administered, !j mg. intra- 
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niuscularly and 5 nig. subcutaneously. Relief of pain began in two hours and within 
tuentj'four hours was complete. Her flow, however, was markedly increased in 
amount that evening but by the next day had decreased to such an extent that she re- 
quired but G pads. During the next two days, only 2 or 3 pads were utilized. In 
order to completely stop bleeding 30 mg. of the hormone were administered in 3 
daily 10 mg. doses intramuscularly during the third, fourth, and fifth days, re- 
spectively. While the amount of daily bleeding was diminished the period was ex- 
tended to eleven daj’s with mere spotting during the last four days. Five-milligram 
subcutaneous doses were administered on the thirteenth, sixteenth, nineteenth, and 
twenty-first days of this cycle, klenses began on the twentj'-first day and were free 
from all discomfort and pain. The flow was characterized by mere staining for 
forty-eight hours, was normal during the third day, then tapered off, to cease on the 
fifth day. 

For the past two months she has received 5 mg, subcutaneously on the nineteenth 
or twentieth day of the cycle. Menses during these two cycles have occurred on 
the twenty-sixth and twenty-second days, respectively, with normal flow for a period 
of five daj’S, entirely free from discomfort. 

Case 9. — ^H. S., white, single, 31 years of age. Her chief complaint was severe 
menstrual pain accompanied by nausea and marked premenstrual occipital head- 
aches. 

General physical examination showed no gross abnormalities but gynecologic 
study by Dr. M. H. Eadman disclosed a palpable right kidney extending down to 
mid-abdomen. The cervix was small but the uterus was normal in size; although it 
was retroflexed in raidposition, the uterus was freely movable. The adnexa were 
negative. Menses began at the age of 11, recurred at twenty-one to twenty-five days, 
lasting six or seven days. Her present illness dates from her first menstrual period. 
Various sedatives and anterior pituitary-like hormone were administered for several 
months without relief. Testosterone propionate was then substituted. Ten milligrams 
were given on the twenty-fourth day and 5 mg, on the twenty-sixth day of her 
cycle. Menses occurred on the thirty-second day with a mild discomforting pain in 
the abdomen which lasted about ten hours the first day. The headache appeared in 
mild form three hours before the flow which lasted but three days. During the 
next cycle (twenty-four days) no therapy was given and all her symptoms returned. 
During the next 4 cycles, however, testosterone propionate administered in various 
dosages and methods has failed to relieve her symptoms. 

Case 10. — L. G., white, single, 3G years of age, complained of very severe pain 
associated with menstruation which was accompanied by nausea during the first 
twenty-four hours of flow and marked premenstrual breast pain a day before the 
onset. Menses began at 14 years; recurred at twenty-eight- to thirty-day intervals 
and lasted three days. The flow has alwaj^s been scant. 

Physical examination disclosed an obesity of the pituitary type. The basal 
metabolic rate was found to be minus 18 per cent. In addition, there was a marked 
anxiety because of her precarious economic situation. Treatment by means of 
dietary restriction, pituitary preparation (Pituitrin-0 and anterior pituitary extract, 
Squibb) and sufiScient thyroid substance which led to loss of weight and an in- 
creased metabolic rate (plus 10 per cent) failed to influence the dysmenorrhea. 
While psychotherapy involving a discussion of her conflicts led to a diminution of 
her anxiety and feelings of insecurity, dysmenorrhea continued. 

A day before her expected period she was given 10 mg. of testosterone pro- 
pionate (Perandren-Ciba) intramuscularly. Menses appeared the next day with the 
usual nausea and pain, but the breast pain was absent. 

On the twentieth day of her second cycle she received 5 mg. but did not appear 
for a scheduled injection on the twenty-fifth day. Menses occurred on the twenty- 
eighth and the pain was worse and lasted longer than usual. The flow also was more 
marked. 

During the third cycle she received 10 mg. subcutaneously on the twentieth and 
twenty-fifth days. Menses occurred on the twenty-sixth day with freedom from pain 
except for very mild discomfort. The flow was moderate. Since then, over a period 
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of five cycles, tesloslerone propionate given in progressively larger doses during the 
week before menses (and during one iiionth, throughout the cycle) has failed to 
relievo the S3miptoms. During all this time, the patient has consistently refused to 
undergo a gjmecologic examination. 

Sixteen additional eases not reported in detail showed features which 
were not strikingly different from those above so far as the method of 
treatment is concerned. The results in all the twenty-six cases, there- 
fort, are best summarized as follows : 

1. Sixteen patients obtained complete relief. Of these, 15 had a func- 
tional disorder and 1 had a chronic salpingitis. 

2. Four patients were partially relieved. Of these, 2 had infantile 
uteri and 2 had retroverted uteri. 

3. Four eases failed to respond to the therapy. Of these, 2 were 
functional, 1 had an infantile uterus, and 1 had a chronic salpingitis. 

4. Two patients experienced an aggravation of symptoms. Of these, 
1 was functional ( ? ) , and 1 had an infantile uterus. One of the pa- 
tients (L. Gr.) who was made worse during one of her periods refused 
to submit to gynecologic examination and has been classed as func- 
tional ( 1 ). 

DISCUSSION 

From the foregoing it will be noted that tiic greatest relief was ob- 
tained in patients with “essential” dysmenorrhea. Most observers now 
believe that hormonal imbalance is the major etiologic factor in these 
cases. The treatment of this disorder with proper endocrine prepara- 
tions is, therefore, quite logical. 

The use of testosterone propionate in this condition, as explained pre- 
viou.sly, was based on its progesterone-like action. It is well established 
that functional dysmenorrhea is frequently associated with high estro- 
gen concentration in lilood and urine.'® This is particularly true just 
prior to menstruation when, in addition, there is a rise of pituitary 
gonadotropic sulistance.” 

Because testo.sterone propionate depresses pituitary gonadotropic secre- 
tion'® and inhibits ovulation'® it leads to the .suppression of estrogen 
formation. In addition, by favoring luteinization and maintaining the 
corpus luteum," it increases the proge.sterone-]ike effect. This leads to 
myometrial relaxation, myometrial grovTli through its trophic effect, 
and progestational response in the endometrium. 

The most striking effect clinically, however, is the relief of menstrual 
pain. That this results from uterine relaxation is indicated by prelimi- 
nary studies on “afterpains” which were also relieved by this hormone. 

The 1 ‘elief of premenstrual tension and ])rofuse bleeding is also ex- 
plainable on the progesterone-like effect of the substance used. 

CONCLUSION 

Testo-sterone pro])ionate has been found to relieve most cases of essen- 
tial dvsnienorrhea. It has not been as helpful in organic or anatom- 
icallv determined dy.smenorrhea. This snb.stanee will frequently relieve 
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and in some eases enre the varied aspects of premenstrual tension. It 
has been found to 1)6 a valuable asset in functional uterine bleeding. 

The authors appreciate the cooperation of Ciba Pharmaceutical Pi'oclucts Inc., for 
partially defraying the exiiense.s involved in this study. 
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BILATERAL INTRALIGAiMENTOUS LIPOMAS OP THE 
BROAD LIGAMENT 

Report of Two Cases 

G. Lee Stagg, M.D., and Warren C. Hunter, M.D., Portland, Ore. 
(From the Surgical Service, Portland Sanitarium and Hospital and the Department 
of Pathology, University of Oregon Medical School) 

U SING the literature alone as an index, intraligamentous lipoma is a rare tumor, 
only 14 examtrles having been recorded to date and of these two were not re- 
garded as true neoplasms. On the other hand the fact that Watkinsi has observed 
several broad ligament lipomas in his operative gynecologic cases during the past 
several years and has not reported them, lends support to the well known fact that 
some of the apparent rarities in human pathology are more common than is gen- 
erally supposed, solely because they are not put on record. 

The condition was first mentioned by Pollocks in 1852. He encountered one in- 
stance of simple lipoma in the substance of the broad ligament in a series of 538 
necropsies. In 1919 Lockyers discovered another at an operation for dermoid cyst 
of an ovary. The lipoma, typical in form, lay in the broad ligament in contact 
with the dermoid, entirely free from the cyst or its contents although lipoid matter 
did extend along the external wall of the cyst. Loekyer leviewed the literature and 
found 9 other cases, 7 of Avhich he regarded as true lipomas. Two were rejected 
because of their association with dermoids. In one the cyst liad ruptured, allowing 
dissection of the fatty contents between the layers of the broad ligament; the other 
showed an infiltration of fatty material into the broad ligament and about the 
dermoid. In 1926 Rawls'* published his account of an operation on a negress for 
multiple fibromyoma and ovarian cy.st in whom the supi)osed cyst proved to be a 
large lipoma in the left broad ligament. In a survey of the literature Rawls men- 
tions Loekyer ’s case and adds those of Pollock and Klein which appeared in 1909. 
A careful check of the literature from 1926 to March, 1938, has disclosed only one 
additional instance, that of Kanter,3 in 1935. The clinical history in this case 
justified the diagnosis of incomplete abortion. Vaginal examination disclosed a very 
small uterus which was di.splaced laterally; on the left side was a rather soft tumor 
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that reached the crest of the ilium. Tlie preoperative diagnosis was liydrosalpinx. 
The uterus and tubes proved to be normal, but one broad ligament contained a more 
or less lobulated lipoma about 20 cm. in diameter which .‘■helled out easily from the 
folds of the ligament excepting at the lower pole where it was intimately associated 
with the deep pelvic and femoral vessels from which the blood supply was derived. 

Lockyer’s summarization reveals onlj' one example of bilateral lipoma of the broad 
ligaments, that of Emrys-Roberts, who described a small tumor of this type in each 
ligament in conjunction with an ovarian fibroma and multiple uterine fibroids. 

According to Rawls the lipomas hitherto ob.served have varied from diameters of 
a few centimeters to “very large size.” Middclschulteo removed one weigliing thirty- 
three pounds and measuring 88 by 90 cm. The age of the patients has ranged from 
31 to 64 years. In three of the reported cases and in one of ours, intraligamentous 
lipoma constituted the sole le.sion; associated pathology was present in five, while 
the remainder are silent on this point. In most instances the symptoms have led to 
the preoperative diagnosis of ovarian cyst. 

The rarity of broad ligament lipomas is believed to be due to the normal lack of 
fat in this location. "While several possible etiologic factors have been proposed 
none are at all convincing. Metaplasia from connective tissue is a possible factor. 

CASE REPORTS 

1. Mrs. R. W. W.,* aged 55 years, complained chiefly of pain in both lower quad- 
rants; this symptom had been present for approximately a year, was intermittent in 
type and of increasing severity, lasting two to three days. For the past few months 
she had been conscious of a swelling in the left side of the abdomen. In addition 
there was some frequency of urination and nocturia (2-3 times). Over a five-year 
period, but subsiding two years ago, vaginal bleeding occurred every three months. 
Menstruation began at the age of twelve, was of twenty-eight day cycles, lasted two 
to three days and was never excessive. Pour pregnancies resulted in three living 
children and one miscarriage. 

Pertinent Physical Findings: The abdomen was too obese for satisfactory ex- 
amination by palpation. There was a slight tenderness immediately above the left 
inguinal region. On bimanual palpation the uterus seemed to be normal in size and 
position; a soft, somewhat boggy mass was felt in the left adnexa and a smaller 
one of similar consistency was made out on the right side. The preoperative diag- 
nosis was left intraligamentous parovarian cyst. The laboratory reports on blood, 
urine, and serology were essentially normal and are therefore omitted in order to 
conserve space. 

On opening the abdomen the enlarged and widened broad ligaments of the uterus 
were seen to encase quite large masses of yellow tissue, the larger swelling being on 
the left side. The anterior reflection of one broad ligament and the posterior aspect 
of the other were incised parallel to the round ligaments and oviducts. The fatty 
tumors were then easily removed by blunt dissection. There proved to be four 
separate and distinct masses, two on either .side. The patient made an uneventful 
recovery. 

Pathologic Description: Four quite discrete tumors having a combined weight 
of 270 gm. were present. Externally two appeared quite smooth and regular in con- 
tour, while the others presented somewhat serrated and lobulated outer .surfaces. 
The dimensions of the several specimens were G.5 by 4 by 3 cm., 8 by C by 3 cm., 
11 by 10 by 3 cm., and 9 by 0 by 4 cm. Multiple sections through each growth 
revealed all to consist veiy largely of quite pale yellow adipose tissue with only a 
slight admixture of fine fibrous trabeculae. Quite a number of small blood vessels 
could be made out. 

Microsections from each tumor disclosed mostly fat cells of adult ty-pe, variable 
in size and shape and possessing cell membranes that quite often seemed to be 
thicker than is the case for normal adipose tissue. None were immature and 
lipoblasts proved to be altogether lacking, thus excluding liposarcoma. 

Pathologic Diagnosis: Bilateral intraligamentous lipomas. 

•We are Indebted to Dr.s. W. E. Holden and H. T. Nelson for perml.‘3.slon to report 
this case. 
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2. Sirs. C. A. DeW., 70 years of age, sought attention for profuse vaginal bleed- 
ing of only three days' duration, accompanied by slight lower abdominal discom- 
fort. Except for the common signs of senility and poor body nourishment, the 
physical examination was negative. A diagnostic curettage yielded friable mate- 
rial which in immediate frozen sections was interpreted as an anaplastic adeno- 
carcinoma of the corpus uteri. Upon opening the peritoneal cavity Drs. Holden and 
Bippey observed no evidence of extension of the neoplasm to the surface of the 
uterus or beyond it and accordingly performed a panhystereetomy. 

FatJiologic Description: The entire uterus, either ovary and both tubes had an 
aggregate weight of 100 gm. Obliterating the left cornu and spreading out over the 
anterosuperior aspect of the cavum uteri was a crateriform mass, 2.5 cm. in maximum 
diameter, which had destroyed the mj’ometrium to within 1 cm. of the external sur- 
face; the endometrium elsewhere was thin, obviously atrophied and noncarci- 
nomatous. The ovaries were small and atrophic; the oviducts were unchanged. 

The mesosalpinx division of the left broad ligament was present posteriorly and 
in part anteriorly as well but all of the remainder of the ligament had been divided 
at the uterine end. Viewed anteriorly one could see on this side, adjoining the 
uterus and between the tube and ovary, a mass of ordinary appearing yellow fat, 
measuring 3 cm. in length, 2 cm. in breadth and 1 cm. in thickness anteroposteriorly. 



Fig^. 1. — Anterior view of uterus and adnexa from Case 2. i. Lipoma near flmbria of 

right tube ; 2 and 3, two of the four lipomas in the left mesosalpinx ; ovaries. 

Continuous with this, still Ijdng between the folds of the mesosalpinx, were two ad- 
ditional fatty lobules, covering an area 2.2 by 1.5 by 0.5 cm. Between the epoophoron 
and the tubal ampulla, against which it abutted, was another discretely outlined 
body of fat 1.5 by 1.3 by 0.5 cm. whose lateral border came within 1 cm. of the 
tubal fimbria. From the opposite side of the mesosalpinx only the two more later- 
ally placed masses could be discerned beneath the peritoneal covering. None of the 
fatty masses compressed the tube or extended into the hilum of the ovary. 

On the right side the only portion of broad ligament present was a triangular 
segment, 2.5 cm. in breadth, situated inferior to the ovarian ligament posteriorly. 
Attached to the inferior and denuded aspect of the right tube, 5 mm. mesial to the 
fimbria and obviously having been interposed between the layers of the missing 
mesosalpinx was an ovoid yellow blob of fat, measuring 1.5 by 1.5 by 0.6 cm. and 
containing a goodly number of small and engorged blood vessels running parallel 
with one another and at a right angle with the tube. Near the tubal attaclunent 
the otherwise smooth and regular surface was interrupted by a small hornlike tab 
of fat. Just inferior to the hilum of the right ovary, but not extending into it, was 
another accumulation of fat, crescentic in outline and measuring 1.5 by 0.5 by 
0.5 cm. 

Microscopic sections from the various fatty masses displayed an abundance of 
fully differentiated fat cells, varying from normal only in being somewhat larger in 
diameter and apparently thicker walled. 
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■ Patlwlofjic Duigno.sifi : Adenocarcinoma of corpus uteri (Grade HI); senile 
atrophy of uterus and adnexa; bilateral small intraligamentous lipomas, limited to 
mesosalpinx portion of these structures. 

COMMENT 

Among the uncommon tumors of the female generative organs one of the least 
frequent appears to be intraligamentous lipoma. A plausible explanation for this 
is the normal absence of adipose tissue between the folds of the broad ligaments. 
False lipomatous growths have been hnown to occur in conjunction with dermoid 
c.ysts of the ovaries. It is also ])ossible for a retroperitoneal lipoma originating in 
the vicinity of the ligaments to present itself between the leaves of the structure 
and thus appear to have oidginated here. Of the twelve acceptable examples hitherto 
recorded, onlj’’ one in addition to the two herein described has proved to be bilateral. 

When sufficiently bulky, growths of this type are fully capable of manifesting 
themselves clinically as cxenijditied in Case 1. This tumor and some of those al- 
ready in the literature simulated an ovarian or j)arovarian cyst. 

In the second instance, the small size of the lipomas both individually and col- 
lectively. readily explains tlieir clinical silence. This case is included onlj' on account 
of the rarity of broad ligament lipomas, the apparently unique localization in the 
mesosalpinx and the bilateral distribution of the masses. We have been unable to 
find descriptions of lipomas limited to the mesosalpinx among the pireviously re- 
corded examples. Sampoerno’.s' case differs from ours in that the lipoma lay be- 
neath the tubal serosa, opposite the meso.«alpinx, where it produced marked compres- 
sion of the lumen. It might be argued that the fatty masses we have described are 
not lipomas. However, the occurrence in a situation normally devoid of any appre- 
ciable amount of adipose tissue, the formation of discrete masses and the presence 
of such nodules in a woman witli little body fat anywhere, make it reasonable to 
assume that the accumulations arc really lipomas. 
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SUPERFETATION IN UTERUS Un^ELPHYS 

Irvin T. Soifer, ]M.D., Brooklyn, N. Y. 

M rs. B., 22 years of age, a young, robu.st, well-formed female, weighing 120 
pounds and 5 feet 4 inches tall, first .seen March 2, 1937. 

First menstrual period at 10>/> years of age, always irregular, considerable 
bleeding, 0 to 7 days. Last period on Nov. 1, 1930. Fundus about one finger 
about the .symphysis. Vaginal examination disclosed two distinct and separate 
introiti divided by a thick septum extending from immediately beneath the urethral 
orifice to the frenulum labiorum and reaching to the poucli of Douglas and ap»- 
parcntly fusing with it, thus forming two complete and separate compartments, each 
one presenting a distinct and normal cervix. 

Bimanual palpation did not disclose Jiny other unusual findings. Neither the 
patient nor the husband were iiware of any Jilmormality. .She never complained 
of anv discomfort due to her pregnancy, except for an occasional slight pyrosis. 
At the end of the seventh month an x-ray plate was taken. The skeleton of an ap- 
parentlv normal fchus was found on the right side, vertex presentation, measuring 
twelve inches from vertex to coccyx. Tliere was nothing indicated on the left side 
to the presence of another pregnancy. 
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On Julj- 32, 1937, I was called to see the patient at her home. At that time she 
complained of slight pain in the back and some “spotting.” Rectal examination 
showmd no dilatation of the cervix. Patient was given half a grain of codeine 
twice daily and ordered to stay in bed. 

On July 13, at 9 p.^t. the patient complained of severe bleeding and of passing 
“large pieces of something.” Upon examination it was found tliat there was a 
moderate amount of bleeding and that large pieces of placental ti.ssue were pro- 
truding from the vagina, besides a considerable amount of placental tissue passed 
before my arrival. I could not locate the fetal heart. The patient was taken to the 
hospital and a vaginal examination done. The cervix on the left side was dilated 
about iy- 2 . to 2 fingerbreadths. Pieces of placenta and many large blood clots were 
found in the vagina. The cervix on the right side was completely closed. The 
patient insisted that she could feel the baby on several occasions during the exam- 
ination, but no heart sounds were audible. At this point an immediate cesarean sec- 
tion was decided upon with the idea in mind that the fetus was still viable. 



Fig. 1. — Lipiodol injection three months after operation. 

A lower midabdominal incision was made. A gravid uterus containing an eight 
to nine months’ pregnancy with the placenta attached low on the anterior wall and 
partlj' obliterating the internal os was found. The placenta was perforated and 
an almost full-term fetus extracted. 

To the left of the emptied uterus another, about the size of a two months’ preg- 
nancy, with normal tube and ovary, was found lying in the left half of the pelvic 
cavity. A pronounced plica umbilicalis media extended downward from the umbilicus 
and acted as a curtain between the two uteri. 

About twenty hours after the operation, the vulval pad was examined. A fetus 
measuring 1% inches (4.4 cm.) in length from ei'own to coccjtc was found. It 
seemed that the embrj-o had been dead not over seventy-two hours, as it was very well 
preserved, except for the lack of several strips of skin over various parts of the 
body. The patient’s convalescence in the hospital was uneventful and she left on the 
twelfth day after the operation with a 7-pound living male child, completely re- 
covered. 

The foregoing evidently was a case of time superfetation. 
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J\IATERNAL AND CHILD HEALTH SERVICES 

T he extent and di.stribution of Federal fjrants under the Social Security Act 
for the fiscal year ending June 30, 1938, are presented in a report made by 
Dr. Edwin F. Daily, Director of the Division of Maternal and Child Health of the 
Children's Bureau. This is based on reports received from State health agencie.s, 
which are preliminary and incomplete and represent primarily activities of various 
health departments but include services provided by other public and private agencies. 
The collected information discloses, however, the extent of governmental activities in 
this field. 


Medical Services . — 

Conferences for maternity service, total patients’ visits 

Ante-partum service 203,105 

Post-partum medical examination 18,045 

Conferences for child hygiene service, total patienls’ visits 

Infants 481,358 

Preschool children 457,073 

Health examinations of school children 


Piihlie Health Nursing Service . — 

Total ofiice and home visits 

Maternity service, total ofiiee and home visits 

Ante partum 597,043 

Delivery 14,055 

Post partum 449,090 

Child hygiene service, total office and home visits 
Infants 1,279,420 

Preschool children 1,072,917 

School children 2,808,998 


Immunizations . — 

Diphtheria, number of persons immunized 
Smallpox, number of persons immunized 


], or, 1,388 


Dental Inspections . — 

Inspection by dentists or dental hygienists, total 

Preschool children 127,545 

School children 1,397,480 

Midwife Supervision . — 

Midwives under planned instruction, as of June 30, 1938 
Kumber of midwife meetings 
Attendance at midwife meetings 


281,210 

939,031 

1,994,342 


0,222,723 


.5,101,335 


995,434 

1,619,190 


1,52.5,025 


11,127 

11,294 

08,820 
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AMOUNTS BUDGETED FROM MATCHING AND FEDERAL FUNDS IN STATE MATERNAL AND 
CHILD HEALTH BUDGETS FOB THE FISCAL YEAR ENDING JUNE 30, 1939 

For Professional Personnel and Services, and Postgraduate Education 

Grand Total $6,102,396.55 100% 


Professional Personnel and Services . — 


Total 

Salaries and travel for 456 state and local statf 
physicians 

Pees to local practicing physicians for confer- 
ences, school medical examinations, and 
home deliver}’’ service and consultation 
Salaries and travel for 67 dentists, 52 dental h}'- 
gienists, and 2 dental health educators on 
state and local stall's 
Fees to local dentists 
Salaries and travel for 43 nutritionists 
Salaries and travel for 34 health educators 
Salaries and travel for 2,822 public health nurses 
Fees to local practicing nurses for home delivery 
ser'vice 


5,859,058.41 


1,034,489.76 

17% 

316,014.14 

5% 

305,341.56 

5% 

88,249.04 

2% 

126,245.15 

2% 

101,081.96 

2% 

3,866,382.29 

63% 

21,254.51 



96% 


^ 96 % 


Postgraduate Education . — 
Total 

Medical 

Nursing 

Dental 

Health education 
Nutrition 


243,338.14 

4% 

146,836.14 

3%^ 


83,951.99 

1% 


8,765.00 

* 

. 4% 

3,115.01 

* 


670.00 




Less than 1 per cent. 



Society Transactions 


AMERICAN ASSOCIATION OF OBSTETRICIANS, 
GYNECOLOGISTS AND ABDOMINAL SURGEONS 

FIFTY-FITiHT ANNUAL MEETING 
White Svlphvr Springs, W. Fa., Septemher 22, 23, and 24, 1038 
The following papers were presented: 

Presidential Address — Obstetrics and Gynecology as a United Specialty. 
Dr. Paul Titus, Pittsburgh, Pa. (For original article, see page 545.) 

The Etiology of Occiput Presentations. Dr. D. A. Calkins, Kansas City, Mo. 
(For original article, see page G18.) 

Sterility Studies. Dr. Otto S. Kreb.s, St. Louis, hlo. 

Recent Developments in Diagnosis and Treatment of Hydatidifonn Mole and 
Chorioepithelioma. Dr. Albert Mathieu, Portland, Ore. (For original article, 
see page C54.) 

Clinical Syndromes Referable to Failure of Ovulation. Dr. Emil Novak, 
Baltimore, Md. (For original article, see page G05.) 

Inversion of the Uterus With Repeated Hemorrhages and Replacement by 
the Use of the Aveling Repositor. Dr. J. K. Quigley, Rochester, N. Y. (For 
original article, see page G96.) 

The Biologic Significance of the Fetal Membranes, (Joseph Price Oration.) 
Dr. Charles Burger, Budapest, Hungary. (For original article, see page 572.) 

Behavior of the Basal Metabolism in the Course of Developing Toxemia of 
Pregnancy: Correlation With Cholesterol, Placental Infarcts and Retinal Ex- 

amination. Drs. D. Colvin and E. A. Bartholomew, Atlanta, Ga. (b}' invitation). 
(For original article, see page 584.) 

Management of Breech Delivery in Primiparas. Dr. Thomas E. Goethals, 
Boston, Mass, (by invitation). (For original article, see page 6G.3.) 

Maternal and Fetal Expectations With Multiple Pregnancy. Dr. John C. Hirst, 
Philadelphia, Pa. (by invitation). (For original article, see page G34.) 

The Relation of Ureteral Pain to Menstruation. Dr. Nathan P. Sears, Syracuse, 
N. Y. (For original article, see page G85.) 

Puerperal Sepsis. Dr. Carl H. Davis, AVilmington, Del. 

The Increased Incidence of Fetal Abnormalities in Cases of Placenta Previa. 
Dr. J. P. Greenhill, Chicago, 111. (For original article, see page G24.) 

Benign Tumors of the Cervical Stump Following Supravaginal Hysterectomy. 
Dr. Mortimer N. Hyams, New York, N. Y. (For origintil article, see page GOO.) 

The Pitfalls of Podalic Version and Extraction. Dr. Alilton G. Potter, Buttalo, 
N. Y. (For original article, see page G75.) 

Prevention and Treatment of Postoperative Thrombophlebitis. Drs. N. W. 
Barker and N. S. Counseller, Rochester, Minn. (For original article, see page (i44,) 

Studies on the Endometrium in Association With the Normal Menstrual Cycle, 
With Ovarian Dysfunctions and Cancer of the Utenis. Dr. IVollace E. Herrell, 
Eoche.'^ter, Alinn. (For original article, see page 559.) 
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Conducted by Hugo Ehrenfest, M.D. 


Selected Abstracts 


Extrauterine Pregnancy 

PUtz, T.: Extrauterine Pregnancy, Monatsclir. f. Geburtsh. u. Gynilk. 104: 57, 
1936. 

The author studied a series of 300 cases of ectopic pregnancy. He believes the 
chief cause is to be found in inflammatory changes of the genitalia. Helpful 
procedures in making a diagnosis are as follows: (1) The white blood count and 
the sedimentation test, (2) bimanual examination under evipal, (3) puncture 
of the cul-de-sac of Douglas, (4) exploratoiy curettement of the uterus, (5) the 
Aschheim-Zondek pregnancy test, and (6) exploratory laparotomy. 

In the author’s clinic, ever 3 ' patient with an ectopic gestation is operated upon 
as soon as the diagnosis is made. The operation is usuallj^ limited to removal of 
the involved tube. The death rate in this series was 2 per cent. 

J. P. Greenhill 

Nixon, W. C. W.: Aids in the Diagnosis and Treatment of Ectopic Gestation, 
Brit. M. J. 2: 579, 1937. 

In the diagnosis of ectopic gestation one must evaluate carefullj’’ the historj', 
sjonptoms, and signs. The histor.y of recurrent attacks of low abdominal pain, 
accompanied bj' periodic or continuous uterine bleeding, is veiy significant. Pulsa- 
tion in one or other fornix is always present and confirms the diagnosis. It is 
felt best at the junction of the vagina and cervix ly gentle palpation. Puncture 
of the posterior fornix is a useful aid in diagnosis, if doubt exists, in the acute 
tubal rupture t}'pe. 

Treatment is operative in all cases of hematocele, no matter how small it is and 
irrespective of how ill or well the patient appears to be. Drainage should be 
avoided. The author favors autotransfusion in the acute cases, where there is 
free intraperitoneal bleeding and absence of infection. The abdominal route 
should be emplo 3 ’'ed in all cases in the absence of infection. Where, however, an 
hematocele has become infected and a pelvic abscess is present, drainage through 
the posterior vaginal fornix is the method of choice. Seven cases of diverse type 
are reported. 

F. L. Adair and S. A. Pearl 

Hope, Robert B.; The Differential Diagnosis of Ectopic Gestation by Peritoneos- 
copy, Surg. Gjmee. Obst. 64: 229, 1937. 

The diagnosis of ectopic gestation is not alwaj's simple. In the differential 
diagnosis, peritoneoscopy is a valuable adjunct. It is a safe procedure. and in 
cases of actual intrauterine pregnancj’-, an abortion is far less likely to occur 
after it than after exploratorj' laparotomy. 

In questionable cases peritoneoscopy can be used to determine bj' direct eye- 
control whether surgerj^ or expectant treatment is indicated. Ten case his- 
tories are presented to show the procedure in this field. 

William C. Henske. 

Siddall, K. S., and Jarvis, Charles: Uterine Curettage as an Aid in the Diagnosis 
of Ectopic Pregnancy, Surg. Gjmec. Obst. 65: 820, 1937. 

In view of the frequent ditficulties met with in the recognition of ectopic 
pregnancy, a studj- was made of uterine curettage as a diagnostic aid. The pro- 
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cedure is apparently not unduly dangerous, and the finding of intact decidua 
without chorionic villi is strong presumptive evidence of extrauterine pregnancy. 
In 38 cases of proved ectopic pregnancy with available specimens of endometrium, 
intact decidua alone was present in all cases with abnormal bleeding of ten days 
or less and in a considerable proportion of those with more prolonged bleeding. 
The absence of decidual reaction is not reliable evidence against ectopic preg- 
nancy. However, if chorionic villi are also absent, the findings may be of value 
in ruling out uterine abortion as a cause of the bleeding. Three of four some- 
what comparable series found in the literature confirmed the results in large 
part. Two illustrative case reports are given. 

William C. Henske 

Bortini, Ennio: Confirmation of the Various Forms of Ectopic Pregnancy by 

Hysterosalpingography, Ann. di ostct. c ginec. 16: 1247, 1937. 

The author points out the characteristic x-ray signs of the various forms of 
ectopic pregnancy. This method offers the assurance of a correct diagnosis not 
only of ectopic pregnancy but also the differentiation of its various forms and 
their complications. 

He emphasizes the necessity of numerous x-ray plates and a long fluoroscopic 
examination. 

He further recommends that the procedure be limited to the doubtful cases, 
to maintain an aseptic teehniuc and to be prepared for immediate intervention. 

August F. Haro 

Massd and Laporte: High Pain and Leucocytosis in Ruptured Ectopic Pregnancy, 

Bull. Soc. d’obst. et de gjmec. 26: 282, 1937. 

The usual signs of ruptured tubal pregnancy are not always sufiScient to permit 
a diagnosis of this condition. Certain .signs, however, may be of help. Among 
these are pain high up and hyperleucocytosis. This pain appears a few hours 
after rupture but not when the rupture actually occurs and is due to peritoneal 
inundation of blood. It usually continues for twenty-four to forty-eight hours 
after operation but may persist for many days. It is always high up in the 
thoracic region, always unilateral, and always on the right side. However, this 
sign is not pathognomonic of ruptured ectopic pregnancy, because it may exist in 
many other conditions, medical as well as surgical. It is not always present but 
when it occurs it has a prognostic value because it indicates severe hemorrhage. 

An increase in the number of white blood cells is also of prognostic impor- 
tance because it denotes acute hemorrhage. It occurs early and is an indication 
for immediate operation. This sign likewise is not pathognomonic of a ruptured 
tubal pregnancy. 

J. P. Greenhill 

Ehrhardt and Elramann: Clinical and Hormonal Errors in Diagnosing Ectopic 

Pregnancies Because of Corpus Luteum Cysts, Zentralbl. f. Gynak. 60: 2642, 

1936. 

The writers report the case of a woman who, after missing a menstrual period, 
developed sudden pain in the lower abdomen and collapsed. Examination re- 
vealed an enlarged uterus and a cystic mass to the right of the uterus. An 
Aschheim-Zondek test was positive. A diagnosis of ectopic pregnancy was made 
and a laparotomy performed. However, no pregnancy was found but a cyst of 
the right ovary. It was removed and proved to be a corpus luteum cyst. Another 
Aschheim-Zondek test was made the day after operation, and again it was posi- 
tive. Hence, in this case the hormone pregnancy test was fallacious. 

A similar case was recently reported by Kaiser. The Aschheim-Zondek test as 
a specific test of pregnancy has limitations. Cases of persistent corpus luteum 
mav give a positive reaction. On the other hand, ectopic pregnancy may be pres- 
ent also when the test is negative. 


J. P. Greenhill 
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Banister, J. BrigM: Simultaneous Intra- and Extra-TJterine Pregnancy, Proc. 

Eoyal Soc. Medic. 30: 562, 1937. 

Patient was a primigravida, in fourth month, without any complaint, pre- 
senting herself for antenatal care. A tumor on the left of pregnant uterus was 
diagnosed as ovarian cyst complicating pregnancy. At laparotomy the ovoid 
tumor on the left was found to be the size of a twelve weeks pregnant uterus 
and to represent an ectopic pregnancy in an accessory horn. Mass was excised 
but the intrauterine pregnancy continued undisturbed to term with delivery of 
a live infant. 

Hugo Ehrenfest 

Mcllrath, Muriel B.: Bilateral Tubal Pregnancy, Brit. M. J. 1; 1065, 1937. 

This is a case of bilateral tubal pregnancy in a gravida ii with a definite 
history of several attacks of salpingitis. The latter condition may be an etiologic 
factor in the incidence of tubal pregnancy. The operative findings are described, 
and methods of treatment discussed. The author favors double salpingectomy with 
conservation of the ovaries or portions of the ovaries, and the uterus. 

F. L. Adair ajid S. A. Pearl 

Martz, Harry: Repeated Ectopic Pregnancy Simulating Intestinal Obstruction, 

Am. J. Surg. 40: 483, 1938. 

A case of repeated ruptured tubal pregnancj’^ with secondary abdominal im- 
plantation which simulated a case of low ileal obstruction is presented. The in- 
cidence of repeated ectopic gestations is discussed, and the importance of ex- 
amination of the opposite tube is emphasized in determining the operative pro- 
cedures to be carried out at the time of operation. The reasons for the clinical 
findings in this case are mentioned vdth the aim of emphasizing the importance of 
shoulder pain, jaundice, midline colicky pains, together with vomiting, distention 
and obstipation, in the diagnosis of the obscure case of the less dramatic tj^pe of 
ectopic pregnancy. 

J. Thornwell Witherspoon 

Bellei, A.: A Case of Cervical Pregnancy, Clin. Ostet. 15: 19, 1937. 

A case of primary cervical pregnancy is reported, in v^hich the clinical diag- 
nosis of carcinoma of the cervix complicating pregnancy had been made but cor- 
rected by microscopic section. The incidence is rare since only 32 cases of this 
condition are reported in the literature. 

August F. Daro 

te Groen, L. J.: An Interesting Case of Tubal Pregnancy. South African M. J. 

11: 236, 1937. 

The author describes a case in which ectopic pregnancy recurred repeatedly in 
a patient whom he had treated nonoperatively on two occasions. The patient 
had a left ruptured tubal pregnancy verified at operation in 1923. Two years 
later a similar episode, diagnosed as a right ruptured tubal pregnancy, was 
treated with rest, ice bag, fomentations, etc. The patient recovered after three 
weeks’ hospital care. In the same year she experienced a similar episode diag- 
nosed as a second ruptured ectopic pregnancy with nonoperative treatment; it 
took her seven weeks to recover. In 1930 a diagnostic curettage was performed 
for dysmenorrhea. Two months later this was followed by a normal intrauterine 
pregnancy. In 1931 she delivered a normal healthy baby per vias naturales. 
She subsequently had two more normal pregnancies. 

On Jan. 30, 1937, she was admitted to the hospital with a right ruptured tubal 
pregnancy. Operation revealed the hemorrhage occurring from the fimbriated 
end, and the tube was as thick as a finger. About one inch from the uterus the 
tube became of normal thickness. The ovary was fibrotic. Both tube and ovary 
were removed. 


F. L. Adair and S. A. Pearl 



726 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Reid, Ronald; A Case of AlDdominal Pregnancy, Brit. M. J. 1: ]301, 1038. ' 

A description is given of an abdominal pregnancy diagnosed by laparotomy in 
a previously normal woman, aged 31 years, para ii. The possibility in this case is 
that it started as an ectopic gestation in a Fallopian tube when at six weeks a 
tubal abortion occurred. The extravasated embr\’o retained enough of its old con- 
nections to survive and grow. Abdominal pain was the outstanding .symptom, as 
well as signs of internal hemorrhage. Control of hemorrhage from the placental 
attachments at operation was elTected by pressure of hot packs. 

The literature and statistics are briefly reviewed. 

F. L. AiJAia AND S. A. Peapj, 

Guzman, Gazitua, and Valeuzuela: Two Cases of Intraligamentous Pregnancy at 

Term, Bob Soc. chilena de obst. y gincc. 11: IGO, 1937. 

The authors’ first case was in a gravida i\' who came into the hospital com- 
plaining of irregular vaginal bleeding and an enlarging abdomen. The admission 
diagnosis was ovarian c\'st. X-ray examination revealed an almost full-term 
fetus. Abdominal pain was present and an expectant plan of treatment was fol- 
lowed. The pregnancy was considered intrauterine. After an appreciable length 
of time, a laparotomj' was done because of the peculiarities present. An extra- 
uterine dead fetus weighing 2,100 gm. and 48 cm. in length was found in an 
intraligamentous sac. The placental attachment necessitated a bilateral sal- 
pingectomy and hystereetom\'. A urinary fi.stula developed due to severance 
of one ureter. 

The second case was diagnosed fibromyoma of uterus because of age of pa- 
tient (44), and a negative Friedman test. The placenta in this case was 
easilj' removed from the broad ligament. A dead fetus weighing 1,750 gm. and 
44 cm. long was delivered. Drainage was instituted through the pouch of Douglas. 
Postoperative convalescence was Jiormal. 

Mario A. Castallo 

Patrick, A.: Advanced Extra-Uterine Pregnancy, Biit. Ab .J. 1: 1156, 1937. 

The author reports a case of an advanced ectopic pregnancy in the ampullary 
portion of the Fallopian tube. No history of menstrual irregularities, u.sually 
seen in ectopic pregnancy, was obtained. The patient had been sterile for six 
j'ears prior to this gestation. An emergency' operation in the acute illness of 
this patient revealed the true nature of the j)regnancy. 

Rupture of ectopic pregnancies u.sually occurs at the eighth week and verj' 
few continue after twelve weeks. This pregnancy advanced to nearly five months. 

F. D. Adair and S. A. Pearl 

Ormazabal, Olga Moretta: Tubal Pregnancy of 41/0 Months, Bob Soc. chilena de 

obst. y ginec. 1: 323, 193G. 

The author could find no reference in the literature of a similar tubal preg- 
nane}' which had advanced so far before rupture occurred. The author claims 
that in her case the ovisac with placenta was found entirely surrounded by the 
Fallopian tube wall. 

AIario a. Castallo 

Vilalta, P. S.: Study of Retention of an Ectopic Pregnancy to Term, Rev. med. 

cubana 49: 1, 1938. 

A case of full-term ectopic pregnancy is reported by Vilalta. The Friedman 
test was negative, hence was not helpful. A .simple x-ra}' picture did not reveal 
the true state of alTairs but a uterosalpingogram showed a normal uterine cavity 
of nonpregnant size, quite distinct from a full-term fetus which presented by the 
breech. The author operated and removed both the baby and the placenta. No 
difficulties were encountered. The patient made an excellent recovery. 

.1. P. Greenhill 
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CricMon, E. C.; Eull-Time Ectopic Pregnancy, South African hi. J. 11: 22E), 1937. 

Three cases of ectopic pregnancy at or near term are reported. In Case 1 tliere 
was no history of vaginal bleeding or abdominal discomfort throughout gestation. 
An attempted medical induction revealed the absence of uterine contractions fol- 
lowing the administration of pituitrin. This may be a useful test in the diagnosis of 
advanced ectopic pregnancy or other e.vtrauterine tumors. 

Case 2 was characterized by abdominal pain throughout pregnancy which was 
unwisely ignored. At operation a portion of placenta was left behind without drain- 
age and caused no harm. Cases are on record in which the whole placenta was left 
in the abdomen and subsequent normal pregnancies occurred. 

Case 3 is remarkable because the child up to teimi attained a weight of 9 pounds 
and, though macerated at operation, showed no serious deformity. 

The vast majority of babies which develop outside the uterus are below the 
average weight and display more or less serious deformities. 

F. L. Adair axd S. A. Peart. 

Lailey, W. W.: An tTnusual Case of Extrauterine Pregnancy, Canad. M. A. J. 36; 

67, 1937. 

The writer reports an ovarian pregnancj' in a 35-year-old woman, para 
iii, gravida v. The patient had vaginal spotting for three months "with in- 
creasing abdominal discomfort. Vaginal examination revealed the fetal head 
bulging into the vaginal vault. The cervix was not found until the patient was 
anesthetized. 

On abdominal incision, a uterus the size of a three months’ pregnancj' was 
found and a thin-walled sac enclosing the extrauterine fetus. 

To control the hemorrhage caused by the placental edge separating, the uterus, 
right tube, and ovary and as much of the sac wall as could be were resected. 
Treatment for shock, and hemorrhage was given. 

The ectopic pregnancy had developed to a state four or five weeks bej'ond term 
and survived. The implantation was apparently on the ovary. ^Mother and baby 
survived. 

H. Close Hesseltike 

Holtz, F.: The Etiology, Symptomatology and Treatment of Tubal Pregnancy, 

Acta obst. & gynee. Scandinav. 16: 509, 1936. 

In the Gynecological Clinic at Upsala, 111 cases of tubal pregnancy were 
treated during the years 1924 to 1934. In no less than 47 out of 97 married pa- 
tients, five years or more had elapsed before conception took place, pointing to 
the occurrence of factors impeding conception in a large number of cases. 

Follow-up of a large number of women with salpingo-oophoritis who had had 
conservative treatment, and of women with febrile abortions, showed that sal- 
pingitis does not lead to tubal pregnancy in any considerable number of cases, 
the cause being probably more frequently found in adhesions around the tubes 
caused by small intraperitoneal hemorrhages from the adnexa. 

Signs of pregnancy were observed in 97 cases (87.4 per cent). Internal hem- 
orrhage accompanied by .symptoms of shock was present in 45 (40.5 per cent). 
In 91 cases (82 per cent), external hemorrhage was found, being sparse and 
dark colored in 76. 

Operation seems to be indicated not only in cases showing internal hemorrhage 
with severe symptoms but also in other cases on account of the danger of tubal 
rupture, infection of hematocele, and risk of the other tube becoming incapable 
of performing its functions because of formation of adhesions. 

Fifty-seven patients %vere followed up for at least three years. Of 51 pa- 
tients with a capacity for conception who had not avoided conception, 9 (17.6 
per cent) had an intrauterine pregnancy. Out of 9 patients on whom salpingos- 
tomy on the remaining tube was performed, 7 remained sterile and 2 developed 
another tubal pregnancy. 


J. P. Greexiiill 
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American Board of Obstetrics and Gynecology 

Application for admission to the Group A, May, 1939, Board exam- 
inations must be on file in the Secretary’s Office not later than March 
15, 1939. 

The general oral, clinical and pathological examinations for all 
candidates. Part II examinations will be held as follows: Group A, 
Saturday and Sunday, May 13 and 14; Group B, Monday and Tues- 
day, May 15 and 16, immediately prior to the Annual Meeting of the 
American Medical Association, at St. Louis, Missouri. Notice of time 
and place of these examinations will be forwarded to all candidates 
well in advance of the examination dates. 

Candidates for re-examination in Part II (Groups A and B), must 
request such re-examination by writing the Secretary’s Office before 
March 15, 1939. Candidates who are required to take re-examinations 
must do so before the expiration of three years from the date of their 
first examination. 

The annual dinner meeting of the Board, to which all Diplomates 
and Candidates are invited, as well as wives and others interested in 
the work of the Board, will be held on Wednesday evening. May IT, 
following the close of the examinations. 

The dinner meeting will be in the Tower Room of the Congress 
Hotel, St. Louis, at 7 :00 p.m. (informal). Price $2.50 per plate. You 
may obtain tickets from Dr. Joseph L. Baer, 104 S. Michigan Ave., 
Chicago, 111. Speaker : Dr. Robin C. Buerki, Director, Commission on 
Graduate Medical Education of the Advisory Board for Medical Special- 
ties; topic: “The Value of Certification.” 

Application blanlfs and booklets of information may be obtained from 
Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6), 
Pennsylvania. 


Royal College of Obstetricians and Gynecologists 

It is of interest to note that bj’’ Royal Command the title of “Royal” 
has been granted by H. M. the King to the British College of Obstetri- 
cians and Gynecologists. This action may be regarded as setting the 
seal of approval upon an institution which has occupied a position of 
increasing importance in English medicine. The membership of the 
College is at present over 600 and a diploma is issued only to those 
qualified by a long period of resident training in the specialty and 
after adequate examinations. 
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Central Association o£ Obstetricians and Gynecologists 

PELVIC PAIN'^ 

Robert D, SIussey, M.D., Rochester, SIinn. 

(From the Mai/o Clinic) 

T he subject of pelvic pain is extensive and important but tbei’e is 
comparatively little reference to it in most books on gynecology. 
Pain is the sjnnptom which most eommonty causes the patient to seek 
the physician for advice and relief. Pain always concerns the physician, 
because in its various manifestations it presents the dual problem of 
interpretation and treatment. 

To a large majority of the laity and in the past, at least, to some 
physicians, mention of pain or discomfort in the region bounded by 
the pelvic girdle has indicated some disorder of the organs of reproduc- 
tion. 'Within the memory of many physicians now living persistent 
complaint of pain in the region of the ovaries meant almost certain 
removal of one or both of these organs. Fortunate, indeed, was the 
young woman suffering from severe dysmenoxThea, who arrived at full 
maturity still possessed of her ovaries. Even at the present time, occa- 
sionally, the gynecologist is consulted by women who have had one and 
later the other ovary removed for "ovarian pain.” An astonishingly 
large number of bodily discomforts and pains have been attributed 
to disease of the pelvic organs. Woman has been described as a "frail 
creature with a headache and pain in the back.” Thanks to the 
emancipation of woman from the confines of garments of the Victorian 
age and fi’om conventionalities which prevented her from participating 
freely in healthful physical exei’cise, she is no longer a fi-ail creature. 
Headache may be less prevalent and some of the backache may be gone 
but there is still enough of the lattei', often attributed to a pelvic lesion, 

‘Presidential address read at Annual Meeting- of tlie Central Association of 
Obstetricians and Gynecologists, Minneapolis, Minn., Oct. 6 to 8. 1938. 


jSTote: The Editor accepts no responsibility for the vieTr.s and .statement.s of 
authors as published in their "Original Communications.” 
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to tiy all the diagnostic acumen and therapeutic ability of the physician. 
Not only docs one deal Math patients M^ho have pelvic pain caused hy a 
demonstrable lesion of the pelvic viscera but one al.so encounters com- 
plaints of pelvic pain by patients whose pelvic organs do not reveal 
any abnormality. 

Relief of pain is nece.ssary and the investigation of the source of pain 
often presents a most intriguing problem. The cause of pain, its manner 
of production, its anatomic patliMmys, its physiology, variations in its 
intensity, and its manifestations to the conscious mind have all under- 
gone careful scrutiny by anatomists, physiologists, psjmhiatrists, prac- 
titioners of medicine, and even by medical philosopliers. Yet in spite 
of theories, in spite of study and investigation, practitioners of 
gynecology are confronted too often Math patients M^hose complaint of 
pain does not conform to the various familiar syndromes of dysfunction 
or disease of the pelvic organs. Occasionally such pain is not susceptible 
of diagnosis and may fail to respond to various therapeutic and even 
operative procedures. 

ANATOJIIC AND PHYSIOLOGIC CONSIDERATIONS 

To advance understanding of the subject of pelvic pain it is logical 
to consider the anatomy and physiology concerned. Further information 
may be gained by an attempt to evaluate the various complaints of pelvic 
pain for M^liich Mmmen have consulted a gynecologist. In order to accom- 
plish this, the data from a group of records will be reviewed after the 
anatomy and physiology of the pelvic nerve supply have been discussed. 
It is hoped that a consideration of the combined academic IcnoM'ledge 
of pelvic pain and its practical features may enhance understanding of 
this subject. 

In considering the subject of pelvic pain it is necessary to discuss the 
manner in M’^hich pain arises and the manner in which it reaches the 
consciousness of the individual. It is also nece.ssary to consider the 
individual’s nervous system and physical development; heredity, en- 
vironment, tendencies and so forth are all a part of the picture. In 
many cases asthenic development or constitutional inferiority is a major 
factor. Yet one may not assume that pain is functional because the 
patient has an unstable nervous system. Also, M^ien such a patient 
has more or less evident pathology in the pelvic organs, evaluation of 
the degree of pain and other symptoms may be most difficult. 

To define pain is difficult. To say that pain is a more or le.ss severe 
sensation of discomfort, requires amplification. Pain may be described 
as a sensation M'hieh informs the sufferer either that he has been sub- 
jected to some external stimulus M'hieh is dangerous to his well-being or 
as a sensation M'hieh informs him that his body is not functioning in its 
normal manner. In considering pelvic pain the phy.sician is concerned 
M'ith painful stimuli carried both by the somatic or voluntary nervous 
.system and the visceral nervous system, which is variously called the 
autonomic or the sympathetic-parasympathetic nervous system. The 
autonomic nervous .system, M'hieh maintains the internal physiologic ad- 
justments necessary to life, is automatic and involuntary in ils action. 
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A review of the literature on the physiology and anatomy of visceral 
pain, as it applies to pelvic pain, reveals many controversial points and, 
in this presentation, no attempt will he made to give a detailed 
bibliography. The reader is referred to the monographs of Livingston 
and White and articles by Davis and Hamilton which give comprehen- 
sive discussions and reviews of the literature concerned. An attempt 
will be made to limit this discussion to those facts and tlieories which 
appear to have the most scientific basis, rather than to review the 
opinions expressed by many different authors. 

In common with other viscera, the pelvic organs receive most of their 
nerve suppty from the autonomic nervous s.ystem. Efferent fillers 
emerge from the anterior roots of the thoracic and lumbar portions of 
the spinal cord. These fibei's pass to the corresponding ganglia of the 
lateral sympathetic chains to join fibers from higher portions of the 
cord. From the S3^mpathetie ganglia fibers emerge to form the various 
plexuses and their connections; from these plexuses fibers pass down in 
front of the spinal column and furnish innervation to the abdominal 
viscera. Branches from the solar plexus, uppermost of tliese abdominal 
plexuses, pass downward to form, in turn, the superior mesenteric plexus 
and the inferior mesenteric plexus. Fibers from the lateral portion of 
the inferior mesenteric plexus proceed downward and supply the distal 
portion of the colon, the upper part of the rectum, ovaries, and tubes. 
The major portion of the fibers from the inferior mesenteric plexus 
unite anteriorljf and are joined by fibers from the four lumbar sym- 
pathetic ganglia to form the superior hjyjogastric plexus (the presacral 
nerve or plexus), which lies below the bifurcation of the aorta and in 
front of the sacrum. Through the hj^Dogastric plexus pass almost all of 
the nerve fibers which innervate the pelvic viscera, the nerve supplj^ to 
the ovaries and distal portions of the tubes being the notable exceptions. 
The right and left inferior hjyiogastric nerves, arising from the anterior 
portion of the presacral plexus, pass dovm deep into the cul-de-sac to 
enter the pelvic ganglia, which innervate the uterus; fibers from the 
lateral portion of the hj^pogastric plexus form the periureteral plexus, 
from which vesical and ureteral nerves arise, as well as a few fibers for 
the uterus and vagina. The course of fibers from the pelvic ganglia 
which innervate the uterus will not be described in detail; it may be 
well to state that there is no macroscopic anastomosis between the nerves 
of the two sides of the uterus or betAveen these nerves and the nerves to 
the ovaries. Other uterine nerves, Avhieh spring from the upper part 
of the anterior border of the hj-pogastric plexus, accompany the uterine 
arter3^ At the middle of the body of the uterus, these fibers divide into 
three branches, two of Avhich finally enter a small ganglion the size of a 
grain of corn situated in an angle between the tube and uterus. Nerves 
from this ganglion supplj'^ the broad ligament, mesosalpinx and inferior 
portion of the tube; these fibers follow both the uterine and ovarian 
branches of the ovarian arterj’’ but do not reach the ovaiy. Some fibers 
from the thoracic as well as the lumbar SAunpathetie nerves pass doA\m 
through the solar, mesenteric and hypogastric plexuses and are included 
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in the nerve supply to the various pelvic organs. This will serve to ex- 
plain some of the distant pain and other widespread symptoms associated 
with pelvic dysfunction or disease. 

As ah example of the intercommunication of sympathetic fibers from 
the various plexuses, I will relate the ease of a highly nervous woman, 
an air swallower, who came under my care some twelve years ago. 
During the second stage of labor she swallowed sufficient air to make 
visible the distention of the stomach above the uterine fundus. 'Wlien 
the stomach became distended the patient complained of epigastric dis- 
comfort and the labor pains ceased. Intubation of the stomach to release 
the air was followed by resumption of uterine contractions. Repeatedly 
she swallowed air and, as labor pains ceased, it became necessary to in- 
tuliate her stomach three times before the baliy was delivered. 

The parasympathetic nerve supply to the pelvic viscera arises from 
the sacral segments of the spinal cord. These parasympathetic fibers 
accompany the pelvic nerves (“nervi erigentes”) to the pelvic ganglia 
and from there supply the pelvic viscera. Probably the parasympathetic 
nerves are the evaeuatory nerves of the uterus. 

Afferent fibers or sensor}’- sympathetic nerves pursue a course similar 
to the efferent fibers -s^ith the exception of a detour through the posterior 
roots to the spinal cord. It maj^ be said, in passing, that there has been 
a great deal of discussion as to the actual presence of afferent or pain- 
conducting sympathetic sensory fibers. Langley and Anderson were 
chiefly responsible for the idea that there were no sensory nerves coming 
from the pelvic viscera. However, there is histologic evidence that, in 
the sjunpathetic fibers under discussion, there are present myelinated 
nerve fibers which are identical with cutaneous sensory nerves. There 
is abundant clinical evidence that various types of neurectomy relieve 
many tjqies of visceral pain. Both of these facts point to the presence 
of actual sensory or afferent fibers among the sympathetic fibers. Other 
explanations for the relief of pain by severance of the sympathetic 
pathways have been propounded. Among these is the hypothesis that 
the pain is relieved by the vasodilatation which is due to the interruption 
of the sympathetic nerve supply. 

Discussion of the physiology of the sympathetic nervous system in- 
cludes consideration of motor, vasomotor, sensory, and glandular 
functions. This subject is controversial, and in this discussion of pelvic 
pain an attempt will be made to limit the remarks to that function of the 
pel-vic sympathetic structures which is concerned -ndth visceral pain. At 
present most authorities accept two tj’pes of visceral pain, direct pain 
and referred pain, both from a visceral stimulus. As previously noted, 
early authors denied the possibility that there could be such a thing as 
pain coming directly from a viscus. All pain arising from a visceral 
source was explained on the basis of referred pain. Head made the 
interesting suggestion that the internal organs have not developed a 
sense of localization, such as that of the skin, so that the maximal effect 
of disturbance may not be felt in the organ affected, but is conducted 
to that portion of the cord from wliich its .sympathetic nerves are given 
off. sets up an irritability in that segment of the cord and from there is 
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distributed as pain or discomfort to tlie cutaneous areas served by that 
segment of the cord. Mackenzie stated, in brief, that when unusual 
stimuli are received in the spinal cord from a viscus, they create an 
“irritable focus” in the spinal cord which causes other impulses received 
at that level from a somatic source to be exaggerated. The viscero- 
cutaneous or irritable segment hj’pothesis explains hyperalgesia, sweat- 
ing, erection of hair, vascular changes, muscle spasm, and often, intense 
superficial pain, associated with visceral disease. Mackenzie’s theory 
is all right as far as it goes but he did not recognize, as did Head, the 
now accepted fact that there is another type of pain which comes direct 
from the viscera. 

The following comment ma}^ be made about direct visceral pain. A 
certain type of stimulus must be present to produce direct visceral pain. 
Viscera are insensitive to ordinary stimuli Init are sensitive to adequate 
stimuli which arise from forces which threaten to interrupt ordinary 
physiologic processes. Such adequate physiologic stimuli are rapid dis- 
tention or vigorous contraction of hollow viscera, rapid stretching of the 
capsule of a solid viscus; over distention, crushing or stretcliing of blood 
vessels, and anoxemia of functioning muscular tissue. The fact that these 
adequate physiologic stimuli do exist has been proved experimentally 
and by clinical observation. That they give rise to a direct pain which 
is entirely different from referred pain appears to be an accepted fact. 
Direct pain also may result from irritation of the nerve root or inflam- 
mation of the ganglia. 

Even with combined reflex and direct sympathetic nerve response to 
pain, the pelvic organs remain relatively insensitive to pain. Morley 
emphasized the fact that most of the sensation of pain from visceral 
lesions is due to the somatic pain produced by stretching, injury, or in- 
flammation of the peritoneum. Mention has been made previously 
that diagnosis of the cause of pain and evaluation of its degree fre- 
quently must take into consideration intangible factors as well as 
pathologic changes in the viscera. For instance, the pain caused by a 
lesion of a pelvic organ may be quite localized, at first, Imt if the patient 
becomes anemic, exhausted from the disease, or is under nervous or 
mental strain, the pain may become of a more generalized nature until 
it finally may have no apparent relation to the affected organ. When 
such conditions obtain, treatment and even cure of tlie local condition 
may not relieve the patient of pain until the physical and nervous 
exhaustion are relieved. Patients who complain mostly of chronic, more 
or less widespread, pain are likely to have functional rather than struc- 
tural disorders. Certain eases of uterine or ovarian pain, so-called 
visceralgia, are perhaps psychic in origin. Sometimes violent emotions 
are followed, not only by vascular contraction of the surface vessels 
but also by contraction of the vessels of the internal organs, gimng rise 
to sensations of pain. However, pain and discomfort may result from 
panniculitis in the obese, from letany-like contractions associated with 
low calcium content of the tissues or, as mentioned previously, from 
nerve root irritation or from inflamed nerve ganglia. In the absence of 
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evidence of organic disease, therefore, one should be cautious in attribut- 
ing complaints of pain to nervous exhaustion or psyehalgia. 

With the assistance of Dr. Robert B. Wilson, Fellow in Obstetrics 
and Gynecology of the Mayo Foundation, an analysis has lieen made of 
case records of women whose chief complaint was pain or discomfort 
in the pelvis. It was decided to use two avenues to approach the subject 
of pelvic pain : first, to make a statistical analysis of the frequency and 
location of pelvic pain at various ages, and the relation of these three 
conditions to the final diagnosis ; second, to scrutinize such histories from 
a clinical viewpoint, with the intention of describing certain cliaracter- 
istics of pelvic pain, which do not permit easily of statistical review. 

STATISTICAL ANALYSIS 

In order to olitain proper sampling of cases for the statistical review, 
it was decided to inill at random, from the files of the Mayo Clinic, case 
records of women who had passed the age of fifteen years and who were 
registered as patients in 1936. The records of 3,096 women were re- 
viewed, without attention to civil state, in the selection of 500 eases in 
which complaint was made of pelvic pain. These records were analyzed 
for the patient’s age, site and frequency of pain of which the patient 
complained primarily, site of secondary pain, complaints of pain in 
multiple or more than two sites, and occurrence of dysmenorrhea as the 
primary complaint. Arbitrarily, there were selected four sites of pelvic 
pain, as follows : lumbosacral region, generalized lower abdominal pain, 
lower right abdominal quadrant, and lower left abdominal quadrant 
(Table I). 

Because many patients complain of pain in more than one site, a table 
was made showing the number and percentage of primary and secondary 
complaints (Table II). The final diagnoses in the 500 cases were 
grouped in order of frequency. Since in some cases there was more than 
one diagnosis, it follows that more than 500 diagnoses were charted. 
In Table III is given the frequency of various diagnoses shovm as per- 
centage of patients who complained of different types of pelvic pain. In 
Table IV is shown the frequency of various diagnoses, as number and 
percentage of patients who complained of pelvic pain in three age 
ranges, each inclusive ; these are, first, 15 to 34 years, the ages in which 
acute conditions are most common ; .second, 35 to 49 years, the menopause 
and near menopause group; and third, those patients 50 years of age 
and older, the postmenopause group. 

These data will not be discussed in detail. However, there are several 
observations of interest, most of which serve to affirm clinical impres- 
sions. The number of records reviewed, 3,096, is sufficient to justify 
the statement that among women patients, 500 or approximately one- 
sixth, consulted physicians for ailments concerned with pain in the 
region of the pelvis (Table I). As these case records were picked at 
random from the general file, it follows that a much higher percentage 
of those coming under the observation of a gynecologist would complain 
of pelvic pain. Dividing the 3,096 patients by decades, and one-half 
decade, of age, it is noteworthy that pain in the region of the pelvis was 
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of more frequent occurrence in the lowest tliree age groups and of less 
frequent occurrence in each succeeding decade (Table I). More women 
between the ages of 30 and 50 j^ears consulted phj^sicians because of 
various ailments than did women of any other two decades; this ac- 
counts for the fact that more than half of the 500 patients with pain 
in the pelvic region were in these tAVO decades. 

Table II. Frequency op PRiirARY anb Secondary Complaints 


COIIPLATNT 

1 

TOTAL 

PATIENTS 

i PATIENTS AVITH 
PRIMARY 
COMPLAINTS 

PATIENTS AVITH 
SECONDARY 
COMPLAINTS 

1 

NUMBER 

PER 

CENT* 

1 

NUMBER 

PER 

CENTt 

NUMBER 

PER 

CENTt 

Baekaclie 

87 

17.4 

62 

71.3 

25 

28.7 

Generalized lower abdominal pain 

145 

29.0 

120 

82.8 

25 

17.2 

Pain lower right quadrant 

123 

24.6 

106 

86.2 

17 

13.8 

Pain lower left quadrant 

51 

10.2 

45 

88.2 

6 

11.8 

Pain with menses 

42 

8.4 

30 

71.4 

12 

28.6 

Multiple complaints 

52 

10.4 

43 

82.7 

9 

17.3 

Total 

500 

100.0 

406 

81.2 

94 

18.8 


‘Based on total number o£ 500 patients who complained of pelvic pain. 
fBased on the total number of patients with each particular complaint. 


Study of the figures in Talole II shows that when baekaclie occurred 
it Avas a primary complaint in 71.3 per cent of the cases and a secondary 
complaint in 28.7 per cent, the most frequent of the secondary com- 
plaints. As Avould be expected, 63.8 per cent of the patients complained 
of loAAfer abdominal pain, the number having pain in the right loAA'er 
quadrant being gTeater than the number having pain in the left loAver 
quadrant, oAving to the relative frequency of appendicitis. 

Many diagnoses Avere encountered (Tables III and IV). Fourteen 
are listed, the last being “cause undetermined”; the unlisted diagnoses, 
20 per cent of the Avhole, including a Amriety of conditions, are designated 
as “all other diagnoses.” Among the listed diagnoses it is of interest 
to note that the first eight, in order of frequency, are chronic neiwous 
exhaustion, pelvic inflammatory disease, lumbosacral pathologic condi- 
tions, appendicitis, OA^arian cysts, uterine myomas, dysmenorrhea and 
constipation. The difficulty of establi.shing a definite diagnosis for pelAue 
pain in many inslanees is illiLstrated by the fact that no organic cause 
for the pain Avas found in approximately 25 per cent of the group under 
the diagnoses of “chronic ner\'ous exhaustion” (17.6 per cent) and 
“indeterminate” (7.8 per cent). Pelvic inflammatory disease (17 per 
cent), AA’hich AV’as the greatest single organic cause of pelvic pain, Avas 
relatiA'elj' common and occurred AAfith almo.st equal frequency in the first 
tAvo age groups and quite infrequently in tlie third age group (Table 
IV). 

Pathologic change in the lumbosacral region (Table IV) AA'as next in 
frequency (13,8 per cent) ; this condition AA^as relatiA^ely infrequent up 
to the age of 35 years, becoming more common as age increased until 
24,4 per cent of those avIio Avere more than 50 years of age had a diag- 
nosis of some pathologic condition in this region. It Avas not .surprising 
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Table III. Frequency of Various Diagnoses as Percentage* of Patients Who 
Complained of Different Types of Pelvic Pain 


complaint 


DIAGNOSIS 

j 

! 

1 

i 

2 E. 

5 s 

K <: 
fu 1 

A. 

6 « 
o 
c 

backache 

generalized lower 

ABDOMINAL FAIN 

PAIN lower 

RIGHT QUADRANT 

PAIN LOWER 

LEFT QUADRANT 

w 

K 

m 

% 

la 

»r* 

t— ( 

g 

< 

e- 

JIULTIPLE 

COMPLAINTS 

Chronic nervous exhaustion 

17.6 

21.8 

12.4 

9.8 

23.5 

26.2 

30.8 

Pelvic inflammatory disease 

17.0 

4.6 

29.7 

8.9 

25.5 

14.3 

15.4 

Lumbar or sacral pathologic condi- 

13.S 

65.5 





23.1 

tion 




1 




Appendicitis 

13.6 

1.1 

9.0 

35.0 

11.8 

4.8 

5.8 

Ovarian cj’sts 

12.4 

2.3 

15.9 

13.8 

15.7 

11.9 

13.5 

Uterine myomas 

11.0 

9.2 

13.1 

8.9 

9.8 

14.3 

11.5 

Dysmenorrhea 

8.4 



4.9 


69.0 

13.5 

Constipation 

8.4 

3.4 

7.6 

9.8 

13.7 

4.8 

13.5 

Retroversion 

7.2 

; 8.0 

4.1 

6.5 

9.8 

4.8 

15.4 

Cervicitis 

! 7.2 

4.6 

9.7 

2.4 

7.8 

11.9 

11.5 

Relaxation 

j 5.4 

4.6 

10.3 

3.3 



7.7 

Carcinoma 

i 3.2 

4.6 

4.1 

0.8 

3.9 

2.4 

3.8 

Endometriosis 

! 2.6 


2.8 


5.9 

7.1 

3.8 

Indeterminate 

7.8 


9.0 

8.9 

19.6 


9.6 

All others 

20.4 

21.8 

20.0 

24.4 

25.5 

11.9 

11.5 

Actual number of patients with 

flOO 

87 

145 

123 

51 

42 

52 

pelvic pain 









*The percentages are based on the number of patients who made each type of 
complaint; for instance, 87 patients complained of backache and of these 19, or 21.8 
per cent, received a diagnosis of chronic nervous exhaustion ; 8 or 9.2 per cent 
received a diagnosis of uterine myoma. A patient may receive more than one 
diagnosis. Therefore, the percentages add to more than 100. 


Table IV. Frequency of Various Diagnoses, Specific for Age, as Number* and 
Percentage* of Patients Who Complained of Pelvic Pain 


DIAGNOSIS 

ALL 

AGES 

15 TO 34 
YEARS 

35 TO 49 
YEARS 

50 + 

YEARS 

num- 

ber 

PER 1 

CENT 

NUM- 

BER 

PER 

CENT 

NUM- 

BER 

PER 

CENT 

NUM- 

BER 

PER 

CENT 

Chronic nervous exhaustion 

88 

17.6 

39 

18.1 

37 

17.9 

12 

15.4 

Pelvic inflammatory disease 

85 

17.0 

44 


38 

18.4 


3.8 

Lumbar or sacral pathologic 

69 

13.8 

19 

8.8 

31 

15.0 


24.4 

condition 





! 




Appendicitis 

68 

13.6 

47 

21.9 

15 

7.2 


7.7 

Ovarian cysts 

62 

12.4 

30 


29 

14.0 


3.8 

Uterine myomas 

55 

11.0 

13 


38 

18.4 


5.1 

Dysmenorrhea 

42 

8.4 

29 

13.5 

13 

6.3 



Constipation 

42 

8.4 

17 

7.9 

17 

8.2 

8 

10.3 

Retroversion 

36 

7.2 

21 

9.8 

15 

7.2 


1 

Cervicitis 

36 

7.2 

9 

4.2 

21 

10.1 

6 

7.7 

Relaxation 

27 

5.4 

5 

2.3 

14 

6.8 

8 

10.3 

Carcinoma 

16 

3.2 

2 


7 

3.4 

7 

9.0 

Endometriosis 

12 

2.6 

7 

3.3 

0 

2.4 



Indeterminate 

39 

7.8 

19 

8.8 

16 

7.7 

4 

5.1 

All others 

102 

20.4 

29 

13.5 

46 

22.2 

27 

34.6 

Total diagnoses 



330 

i 

342 




Actual number of patients 

500 


215 


207 


78 


with pelvic pain j 










*The percentages are based on tlie number of patients of tlie ages specified who 
complained of any type of pelvic pain. For instance, there was a total of 215 
patients of the ages io to 34 years who complained of pelvic pain ; of these, 39 or 
18.1 per cent, received a diagnosis of chronic nervous exhaustion. A patient may 
receive more than one diagnosis. Therefore, the "number” columns total to more 
than the actual number of patients represented and the percentages add to more 
than 100. 
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to find that ovarian cysts were found slightlj^ more frequently in the 
presence of pelvic pain than were uterine myomas, and also that more 
ovarian cysts were diagnosed among younger than among older women. 
The probability of malignancj’’ associated with pelvic pain was less 
than 1 per cent in the age range of 15 to 34 years, inclusive; was in- 
creased with advancing age to about 3 per cent in the middle age 
range and was 9 per cent among women more tlian 50 years of age who 
complained of pelvic pain. 


CLINICAL ASPECTS 

These data, showing the relative frequency of pain in various regions 
of the pelvis at various ages, are of considerable interest. Discussion 
of certain sj^mptoms of pelvic pain not so amenable to statistical 
review should have additional value. 

It is not proposed in this discussion to attempt to distinguish, by 
means of the deserqDtion of painful symiitoms, tlie various diseases 
and dysfunctions of the pelvic organs. However, there are certaui 
characteristics of pain which will be described ; namely, the relation 
of pain to the organ or tissue in which the painful stimulus arisas, the 
avenue by which this stimulus reaches the consciousness of the individual 
and the localization by the individual of the painful sensation. 

The mo.st definitely diagnostic type of pelvic pain is probably somatic 
pain which is produced by an irritative stimulus applied to the parietal 
peritoneum. The intensity of pain accompanying peritonitis le.ssens or 
stops when the friction of inflamed surfaces ceases, as for example, in 
eases of general peritonitis with accompanying paralysis of intestmal 
peristalsis and splinting of muscles of the abdominal wall. Peritoneal 
pain reaches the consciousness of the individual as directly as a painful 
stimulus applied to the surface of the body and accordingly the site 
of the sensation of pain is localized by the individual usually directly 
at the site of the irritation. For example, the pain of acute gonorrheal 
pehne inflammatory disease is chiefly a peritoneal pain, either the 
result of stretching of the peritoneal covering of the structures involved 
or the result of local peritonitis. Similarly, the earliest pain to be noted 
in tubal pregnancy accompanies stretching of the peritoneal covering by 
di.stention of the tube or is owing to the irritation of blood leaking from 
the fimbriated end. The pain accomjmnying acute rupture of the 
Fallopian tube is sudden and severe and is usually definitely localized. 
Very infrequently the pain accompanying an acute pelvic lesion may 
be referred to upper portions of the abdomen through si rands of sym- 
pathetic nerve fibers which have followed the sympathetic chain from 
higher .segments of the cord. Pain and other .symptoms caused by toi’sion 
of the pedicle of an ovarian or utei-inc tumor produce a combination of 
at least two types of pain : fir.st, localizing pain due to peritoneal injiny 
and, second, a diffuse type of pain eau.sed by disturbance of circulation 
in the tumor and accompanied by reflex gastrointestinal .symptoms, such 
as vomiting. These distuihanees reach the consciousness of the in- 
dividual through the reflex and perhaps the direct pathways of the sym- 
pathetic nervous system. 
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The acuteness, degree and accuracy of localization of pain produced 
liy irritation of the peritoneum covering part or all of a viscus depend 
on the extent of movement and the rapidity of change in volume which 
the viscus must make in carrying on its function. It is evident that 
irritative lesions affecting the peritoneum which overlies the liladder or 
the reetum are commonly accompanied by pain whenever a sudden 
change occurs in the size of the viscus, such as that produced by evacua- 
tion or sudden distention. Due to its location in the pelvis the peri- 
toneum overljdng the rectum is subjected to more insults than any other 
portion of the pelvic peritoneum. For this reason pain or discomfort 
localized in the region of the reetum is not infrequently a subject of 
complaint; it commonly occurs in the presence of inflammatory condi- 
tions in the pelvis ; in eases such as tubal pregnancy, or ruptured hemor- 
rhagic ovarian cysts, accompanied 1)3’^ the deposit of blood m the cul-de- 
sac; as a consequence of the e3'clic recurring irritation of endometrial 
imiilants, and as a result of adhesions which are stretched during 
ph3'siologie activit3* of the reetum. Similar causes are responsible for 
certain eases of d3*spareunia. Chronic adhesions in the pelvis, per se, 
are not responsible for pain unless the peritoneum involved in the 
adhesions is stretelied b3^ movement of the viscus, such as that produced 
by its functional activity, Iiy ph3-sieal activity of the individual, or ])y 
the manipulation of ph3"sical examination. 

Although pain of peritoneal origin is a common symptom of acute 
gonorrheal salpingitis, it is less noticeable in pelvic inflammation asso- 
ciated with thrombophleliitis or cellulitis, because these inflammations, 
especially the former, are not so frequently associated with localized 
peritonitis. Little or no pain is a&sociated with inflammatory lesions 
of the uterine cervix unless there is involvement of the parametrial 
tissue, the sacrouterine ligaments or the broad ligaments. When pain is 
evident in this condition, it usuall3'' accompanies activity, such as 
walking, defecation, etc. Similarly, metritis or endometritis is not ac- 
companied 133’' much direct pain but can be responsible for a severe, 
referred type of pain during contractions of the uterine muscles. 

Benign or malignant tumors of the uterus and ovaries do not ordi- 
narily cause pain. Wlien such tumors are accompanied by pain it be- 
comes evident that some unusual complication has occurred which has 
produced peritoneal irritation or stretching, or which has interfered 
with the motor function of a pelvic viscus. The pain whicli ordinarily 
accompanies carcinomatous involvement of the broad ligament is of 
constant, deep, boring character. 

Mention has been made previously that the sympathetic nerve supply 
of the ovaries is entire^’' separate from that of the uterus and that the 
ovaries have no somatic sensor3’’ nerve suppl3’. IMany patients complain 
of pain in the region of an ovary, but it is often extremely difficult to 
assign the pain to ovarian pathologic change. True ovarian pain is per- 
haj)s relative^’' uncommon ; it is usually mild and diffuse but can be 
severe. Ovarian pain would appear to be caused chiefly by stretching 
of the capsule and partly by disturbance of the circulation or tension 
on structures which .support the ovary or by inflammation of these 
structures. 
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Malposition of tlie uterus and other pelvic organs may or may not be 
accompanied by discomfort and rarely bj'- acute pain. Dull pain in the 
pelvis, sense of weight, bearing down, backache and aching in the thighs 
and groin associated with malposition of pelvic organs are due partly 
to stretching of supporting fibrous tissue and partly to refiex pain result- 
ing from tension on blood vessels and the sympathetic nerves which 
accompany them. Promise of relief of discomfort by operations for 
restoring the position of organs must be guarded. In many instances 
retroversion or even complete prolapse is unaccompanied by discomfort 
and many women whose pelvic organs are in normal position may relate 
all of the symptoms of discomfort noted above. 

Backache of women is commonly supposed by the laity to be due to 
some pelvic disorder. It is true, in many cases, that pelvic lesions are 
the source of pain referred through the sjnnpathetic nervous system 
to the sacral, lumbar or even the lower thoracic regions. In even more 
cases backache arises from conditions or lesions affecting the spine 
or its supporting structures. In fact in not a few eases discomfort 
in the anterior portion of the pelvis may be referred from structural 
strain in the back or even from a lesion affecting the spinal cord or its 
posterior sensory nerve roots. 

The pain and discomfort associated with so-called functional 
dysmenorrhea are proliably the best example of pelvic pain which 
reaches the consciousness of the individual through tlie sjonpathetic 
or autonomic nervous system. There is reason to tliink that tliis type of 
dysmenorrhea is caused liy a hypertonicity of the uterine musculature 
with accompanying ovarian dj^sfunction. In attempting to determine 
whether dysmenorrhea is functional, one must bear in mind otlier condi- 
tions which may cause dysmenorrliea, such as maldevelopment or mal- 
position of the uterus, pathologic lesions in the pelvis, or any condition 
which may obstruct menstrual fiow. One or more of these conditions 
may complicate functional dysmenorrhea and are mentioned to empha- 
size the difficulty of correctly diagnosing this condition. It is par- 
ticularly important to determine correctly tlie cause of dysmenorrhea 
liecause of the increasing frequency of operations for resection of the 
l^resacral nerve or plexus, performed for the relief of persistently 
severe dysmenorrhea. 

SUJIMARY 

The sub.ieet of pelvic pain lias been considered from three angles: 

]. The anatomy and physiology of the nerve supply to the pelvic 
viscera have been described briefly. 

2. A statistical study has been made of the case records of 500 women 
wlio sought medical relief because of pelvic pain. 

3. Certain features of pelvic pain have been related from the point of 
view of clinical observation. 

It is hoped that at least some information obtained from this discus- 
sion of pelvic pain may add to the knowledge and perhaps serve to 
improve diagnostic accuracy in the pre.sence of this frcquentlj" encoun- 
tered and interesting symptom. 



COLLAPSE THERAPY FOR TUBERCULOSIS IN PREGNANCY* 

Ward E. Seeley, M.D., F.A.C.S., R. S. Siddall, M.D., and 
W. J. Balzer, M.D., Detroit, Mich. 

(From the Herman Kiefer Hospital and the Division of Ohstctrics and Gynecology, 

JVayne University ) 

T he problem of preguancy and tuberculosis is not yet a settled one 
as is evidenced by the constantly growing literature on the sub- 
ject. In the past, opinion, for the most part, has been divided between 
two extremes. Some authorities held that tuberculosis, especially in 
the active forms, Avas so frequentlj’ made ivorse by pregnancy as to 
offer an absolute indication for therapeutic abortion. Others, and 
these were in the minority, ivere just as convinced that childbearing 
had at most a negligible effect on the outcome of the pulmonary dis- 
ease. To the unbiased observer, it would seem that neither vieiv is 
based on entirely sound data and reasoning, or indeed is free of pure 
speculation and prejudice. 

Recent trends have been toivard an intermediate position. Although 
it is realized that pregnancy and delivery are always potential threats 
to the pulmonary disease, it is equally true that the danger varies 
greatly Avith conditions. Indeed, in many instances the circumstances 
may be such as to involve little risk. Consequently, the procedure in 
each case should be determined by an appraisal of the probable effects 
of such factors as duration of pregnancy, parity, and type of tuber- 
culous lesion. Of greatest importance in this respect, and often the 
deciding point, is the availability of efficient treatment for the tuber- 
culosis. 

With the establi-shment of the Amine of collapse therapy in tuber- 
culosis, this treatment Avas early proposed for and subsequently used 
to some extent in pregnant tuberculous Avomen. One may find occa- 
sional reports (since 1906) concerning single cases or small series. In 
recent years these have been so generally faAmrable as to make one 
suspect that too often only the good results have been published. Of 
much moi*e importance are a few reports of larger series. These Ave 
haAm been able to find only in the foreign literature. The folloAving 
are studies published in the last decade Avhieh concern tAventy or 
more eases; 

Roloff reported 70 cases with artificial pneumothorax and spoke highly of the 
procedure in pregnancy. However, he presented no statistics or statements as to the 
exact results. 

®Drs. Seelev, Siddall and Balzer were awarded the annual prize for the best 
clinical paper submitted by members of the Central Association of Obstetricians and 
Gynecologists, during the year 1938. This paper was read at the meeting- held In 
Minneapolis, Minn., October 7, 1938, 
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Binet, in addition to giving the outcome in 57 cases, suggested theoretical ob- 
jections to artificial pneumothorax in pregnancy. For instance, with the ad- 
ditional load of pregnancy, would not tlie sudden collapse reduce the pulmonary 
circulation and oxygenation to the point of liarmful asphyxia? Could not sud- 
den restriction of the field for blood oxygenation throw a load on the right heart, 
already extended by pregnancy, bej'^ond its reserve? Might not the digestive dis- 
turbances frequently occurring with pulmonary collapse plus those of late preg- 
nancy necessitate interruption of the treatment? He answers that these possi- 
bilities are practically nonexistent. Of his 57 i)atients, 5 died, 9 were worse, 
and 43 were improved or at least not harmed. Somewhat better results were 
obtained in those becoming pregnant in the course of treatment than among those 
in whom tuberculosis became evident during pregnanc}". He also included 5 in- 
stances of therapeutic abortion and artificial pneumothorax with good results. 
It is regrettable that there was no definite statement as to the duration of treat- 
men and observation post partum. 

Migliavacca reported the results in 26 cases with artificial pneumothorax and 
phrenic nerve operation. Over one-third were classified as having far advanced 
(Turban III) lesions. It is to be noted that 10 were treated by therapeutic abor- 
tion as well as collapse. One aborted spontaneously, 2 delivered prematurely, 
and 13 at term. After a 3 ’ear 75 per cent of the entire group were improved, 
10 per cent worse, and 15 per cent dead. Among those without therapeutic 
abortion, there were 3 deaths, a mortalitj' of 19 per cent. 

Eist and Jottras divided their cases into two series. Those in the first 
group became pregnant in the course of collapse treatment, and those in the sec- 
ond had pneumothorax started sometime during pregnancy. In the first series 
of 58 women there were 13 deaths within two years after deliver}^; 7 were worse 
or unimproved; while 38 or 65.6 per cent had favorable results. Where collapse 
therapj' was started during pregnancj’’, there were onlj’- 33 out of 74 (45 per cent) 
with good results. In general, the earlier artificial pneumothorax was begun, 
the more favorable was the outcome. Eist and Jottras contend that their figures 
demonstrate a definite ill effect of pregnancy on tuberculosis, but believe that 
collapse therapj' eonsiderablj'' diminishes the indications for therapeutic abortion. 

Praloran’s 80 patients were given collapse therapj’" principallj' bj' artificial 
pneumothorax, phrenic nerve operation, or bj' both. His statistical studj’’ is ap- 
parently restricted to pregnancj', labor and, in some cases, the puerperium up to 
a maximum of two months. During this limited time 2 patients died, 3 were 
worse, and 12 unimproved. Collapse therapj' had little effect on pregnancj’’, as 
onlj' 2 aborted and 6 had premature labor. He believed that the premature la- 
bors were due to progression of the disease rather than collapse therapj', as all 6 
mothers either died or became worse. The 72 babies born at term weighed be- 
tween 3,000 and 4,000 gm. for the most part. 

It can be seen from these reports that, in spite of various enthusiastic 
opinions, the result of collapse in pregnancy is not uniformly favor- 
able. Obvious!}', this is to be expected with such a serious disease as 
tuberculosis. However, inasmuch as collapse therapj’^ has been pro- 
posed as a welcome substitute (at lea.st to some extent) for therapeutic 
inteiTuption of pregnancy, we should like to know more .specifically 
to what degree the effect of pregnancy can be ameliorated. In regard 
to this point, we have been unable to find any good comparison of 
results for pregnant patients with and without collapse therapy. 
Among other desirable but insufficient data are (1) more infoimiation 
regarding, the results in different types and grades of pulmonary in- 
volvement, and (2) further knowledge of the effect of this treatment 
on pregnancy. 
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Tlie material at Herman Kiefer Hosiiital offers an unusual oppor- 
tunity for the study of the effects of pregnancy on tuberculosis and 
of tuberculosis on pregnancy, with particular reference to the influ- 
ence of collapse therap.y. The patients studied were delivered on the 
obstetric service and were all treated for their pulmonaiy condition 
on the tuberculosis division of the same hospital. During the jDeriod 
covered by our investigation there was only one interruption of preg- 
nancy for tuberculosis. This permits a comparison of results which 
for practical purposes is uncomplicated by consideration of thera- 
peutic abortion. 

MATERIAL 

During the seven .years (]!)30 to 1936) covered bv our stud 3 ', there were 
delivered a total of 109 tuberculous women who received adequate treatment 
for at least one year after delivery or died while under medical care during that 
time. It was thought that this period would be suitable for the recognition of 
the effects of childbearing on the tuberculosis. Fiftj'-four of these patients were 
in the hospital for not less than two months before delivery, and received col- 
lapse therapj-- during this time. Twenty-two had phrenic nerve operations, 21 
artificial pneumothorax, and 11 both. (For various reasons, pregnancy after 
thoracoplasty was not considered here but will be investigated separatety.) 
Eleven women were ho.spitalized for a sufficient period before term (at least 
two months) to permit collapse therapj', but thej' either refused this treatment, 
or it was considered to be unnecessary or unsuitable for the pulmonary condition. 
The remaining 44 patients were in the hospital for less than two months ante 
partum, or were treated through the outpatient service onty, or were first seen 
as obstetric patients at labor, and had received little or no treatment for their 
tuberculosis. All of the 109 women were transferred to the tuberculosis service 
seven to ten daj's after delivery, where they received the treatment indicated 
in the opinion of the phthisiologists. In manj' instances this included collapse 
therapy. We have for comparison then, three groups of patients with the same 
adequate care post partum, but differing widety in the tjq)e of treatment given be- 
fore delivery. 

In a comparison of the results for obstetric patients with tuberculosis, a knowl- 
edge of the nature (extent and character) of the pulmonary lesions in the dif- 
ferent groups is essential. All of our patients had adult types of tuberculosis 
and were classified in regard to the extent of the lesion according to the "Diag- 
nostic Standards” (1931) of the National Tuberculosis Association. In this 
system the Eoman numeral "I” is used for minimal, "II” for moderatety ad- 
vanced, and "III” for far advanced lesions. In addition at Herman Kiefer 
Hospital, the character of the le.sion is graded according to the tissue reaction 
(fibrinoid or nodular as opposed to pneumonic or infiltrative) bj'* the letters 
"A,” "B,” and "C.” The main significance of this is found in the fact that 
the progno.sis for a relativelj’’ inactive "A” is much better than that for a 
progressive "C” lesion of the same degree of involvement, with that for "B” 
lying between. In Table I the cases in the group with collapse therapy and in 
the two groups without collapse therapy are shown according to this classification. 

From Table I it can be seen that patients with far advanced tuberculosis (III) 
made up a slightly larger proportion of the groups without collapse (45 and 39 
per cent) than with collapse (35 per cent). Moderately advanced involvement 
(II) was much more frequent in the group with collapse therapy, while the more 
favorable minimal tuberculosis (I) appeared more frequentty among the cases 
without collapse therapy. Those entered as not classified had arrested, quiescent, 
or very early though definite lesions. Naturally, the majority of these highly 
favorable cases fell into the series without collapse. With one possible exception 
then, the differences compensate for each other to quite a degree, and it would 
appear that the three groups with or without collapse were fairly comparable 
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Table I. Extent and Character op Tuberculosis in Cases With and Without 

Collapse Therapy Before Delivery 



with collapse 

therapy 

WITHOUT COLLAPSE 

therapy, treated in 

HOSPITAL BEFORE 

DELIVERY 

WITHOUT COLLAPSE 
THERAPY. NOT 
TREATED IN HOSPITAL 

BEFORE DELIVERY 

IIIA 

0 

0 

1 

IIIB 

19 

4 

9 

IIIC 

0 

1 

7 

HA 

0 

1 

1 

IIB 

24 

0 

10 

lie 

0 

0 

0 

lA 

5 

0 

8 

IB 

5 

4 

4 

IC 

0 

0 

0 

Not classified 

1 

1 

4 

Totals 

54 

11 

44 


in regard to extent and character of the pulmonary conditions. The possible 
exception is found in the fact that all of the most serious cases (liiC) were in 
the groups without collapse treatment. This will be referred to later. 

COMPARATIVE MATERNAL RESULTS 

The gross mortalities for the three groups during a period of one 
3 ’-ear after deliveiy were; (1) Six in 54 cases with collapse therapy 
during pregnancj’’; (2) 1 in 11 with hospital treatment before deliveiw 
but without collapse; and (3) 16 in 44 with little or no prenatal hos- 
pital treatment. All deaths occurred after deliveiy, and were due to 
tuberculosis except possibl.y one in the first group. This woman had 
been sent home with her tuberculosis arrested but died just at the end 
of the year while under the care of a private plij'^sician ivho could not 
be traced. 

As indicated previously, the 3 series are very similar in regard to 
tuberculosis prognosis, except for the 8 veiy grave cases (IIIC) found 
in the two groups without collapse. It might be argued that the 
tuberculosis in these cases was possibly'' of a favorable type originallj" 
and became unfavorable due to the infiueuee of pregnancj’’. However, 
as this is not certain, and as their elimination makes for better com- 
parison of results in the period after deliveiy, the.y are not included 
in Table II and subsequently* in this particular section of the paper. 


Table II. Results in the First Year Aiter Delivery for Three Series of 

Tuberculous Women 


SERIES 

ARRESTED 

IMPROTCD 

WORSE OR 

UN- 

IMPROVED 

DEAD 

TOTAL 

With collapse therapy 

0 

.'18 

4 

f! (11%) 

.14 

Without collapse therapy 
but with prenatal hos- 
pital treatment 

2 

7 

0 

1 (10%) 

10 

Without collapse therapy 
or prenatal hospital 
treatment 

n 

10 

7 

9 (2-1%) 

.'!7 
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Altlioiig'li t]ie groups in Table IT are not large enoiigJi for definite 
eonelusious, tlie . differences are snffieient to indicate the advantages 
of prenatal hospital treatment for tuberculosis, with and without col- 
lapse therap 3 L This is shown not onlj' in the mortalitj'- rates for the 
jmar post partum, but also in the much higher incidences of arrested 
and improved tuberculosis following prenatal hospital treatment. At- 
tention is again called to the fact that the above results cannot be at- 
tributed to differences in the tuberculosis since elimination of the very 
grave cases from those without collaiDse has given all groups nearlj* 
the same prognosis so far as the pulmonaiy conditions are concerned. 
Actually the advantage, if anj’’, ensuing from this elimination of eases 
would be in favor of the series without collapse therapy. Apparently, 
then, pregnancy has a serious effect on untreated tuberculosis which 
cannot be compensated for bj'- the veiy best treatment after deliveiy. 

No such clear-cut conclusion regarding the advantage, or not, of 
prenatal collaiise therapj^ can be drawn from a comparison of the two 
series receiving hosiDital care during i^regnanej^ since these groups 
do not x)resent a true contrast in treatment. These patients were all 
hospitalized for a sufficient time to have permitted collapse therapy, 
and with onlj’- a few exceptions the procedure chosen in each case 
was that which was considered by the phthisiologists to be most suit- 
able for the individual pulmonaiy condition. A striking exception is 
the one patient in the second group who died post partum after per- 
sistently refusing collapse therapj’- during pregnancjL One can only 
conjecture as to the outcome had she followed advice. However, the 
instance in no waj'- detracts from our high opinion of the aecuraej'’ 
shown bj^ our phthisiologists in the choice of appropriate treatment. 

Prom the literature and also from the general statistics for tuber- 
culosis at Herman Kiefer Hospital, it appears that the results obtained 
for the patients receiving hospital prenatal treatment approached 
those to be expected in a group of nonpregnant women with compa- 
rable types of tuberculosis. Prom this it might be thought that the 
problem of tuberculosis and pregnancy could be solved bj^ the pro- 
vision of modern treatment for the tuberculosis, which would include 
collapse therapj’ in most eases. Though recognizing this to be true in 
great part, we believe from a careful analysis of our data that, in at 
least a few instances, pregnancj’" ma.y be a cause of irreparable damage 
and death in S23ite of the most ideal tuberculosis treatment. This 
point Avill be discussed later. 

COMPARISON OP EFFECTS ON PREGNANCY AND THE CHILD 

The patients with collapse therapy in pregnancy were remarkably 
free of the well-known difficulties and dangers associated with this 
type of treatment. Dyspnea never occurred to aiy troublesome de- 
gree, and pleural effusion with pneumothorax made necessary cessa- 
tion or limitation of this type of collapse in onlj^ a few eases. Diges- 
tive disturbances were of no practical importance except for one in- 
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staBce of excessive and intractable vomiting Avliicb required pre- 
mature induction of labor. This may or may not have had some con- 
nection Avith unilateral phrenic nerve operation in pregnancy. 

Premature labor occurred in all groups approximately twice as fre- 
quently as among the general run of obstetric patients at this hospital. 
In the series of 54 Avith collapse therapy, there Avere 11 premature 
labors ; in the 11 Avith hospital prenatal treatment but AAuthout collapse 
therapy, there AA^ere 2 ; and among the 44 Avith little or no hospitaliza- 
tion before delivery, there Avere 14 premature labors. There is no in- 
dication from these figures that collapse therapy Avas a factor in caus- 
ing premature interruption of pregnancy. On the other hand, since 
the usual causes (syphilis, toxemia of late pregnancj", etc.) played 
little part here, it does seem that pulmonary tuberculosis, in itself and 
irrespective of type of treatment, Avas to blame to some degree. 
Among the 11 premature labors in the first group, there Avas the one 
induction because of persistent Ammiting, and another patient had 
placenta previa. The remaining 9, hoAvever, and all of those in the 
other groups had no demonstrable cause. Although it is generallj’’ 
conceded that there are ahvays an appreciable number of premature 
labors AAdiich are not definitely explainable, the incidence in these 
tuberculous Avomen Avas so far beyond ordinary expectations as to 
implicate tuberculosis as a cause. Naturally, there aa^s a high mor- 
tality (37 per cent) among the premature babies, but none, including 
those who died and were subjected to post-mortem examination, showed 
any evidence of congenital tuberculosis. 

Where the pregnancies did go to term, there Avas no evidence of 
any great effect on the babies from the pulmonaiy condition. All term 
babies Ih'ed and Avere discharged in good condition. The 43 born of 
mothers who had collapse therapy during pregnancy had an average 
birth Aveight of 7 pounds and 6% ounces, A\dth approximately 85 per 
cent AAmighing 6 pounds or OAmr. Those in the group Avith prenatal 
hospital treatment but not collapse therapy, and those in the series 
Avith little or no treatment before deliA'^ery aA’^eraged someAvhat smaller, 
6 pounds 13 ounces, and 7 pounds one ounce, re.spectiA"el,v. IIoAA'CA'er, 
they also did well in general. None of these babies born of tuberculous 
mothers Avere put to breast. 

ADDITIONAL DATA REGARDING PATIENTS WITH COLLAP.SE THERAPY 

DURING PREGNANCY 

In addition to the foregoing comparisons betAA'cen the different groups, 
AA'e found that a more detailed study of the series AAnth prenatal col- 
lapse therapy yielded intere.sting information. In the fir.st place, 
though the mortality rate for the group as a A\diole Avas rpiite good 
from the .standpoint of usual expectation in tuberculosis, there Avere 
some indiA’idual patients aa'Iio AA'ere appai-ently ineompletel.y protected 
against the effects of pregnancy and suffered A'ery serious results. For 
example, a patient after tAA'o years of Ireatment in the hosjiital AA'as 
discharged AA'ith the tuberculosis arrested and became pregnant three 
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montlis later. Because of reactivation of tlie lesion, she was admitted 
to the hospital in the fifth month of the pregnancy, but in spite of 
artificial pneumothorax, there was rapid prog'ression with death three 
and one-half months after deliveiy. Four others were admitted early 
in pregnancy when therapeutic abortion was considered but was dis- 
carded because of the seemingly favorable prognosis. The disease 
progressed somewhat during pregnanej’’ and then rapidlj^ in the puer- 
perium with the result that two died in the first year, one within two 
3’ears, and the fourth was still in a serious condition at the end of 
fifteen months. It is granted that such results are also seen in the 
noniiregnant, and consequently, it is not easy to say in a given case 
to what extent pregnancy is responsible for the tragedy. However, 
failure of treatment to control progression during pregnanc}’’ would 
seem to be so nearly a sign of the woman's doom as to justify thera- 
peutic abortion, provided, of course, that the pregnancy was still in 
the early months. Actually, we believe this to be the very minimum 
to which indications for therapeutic abortion should be restricted, even 
Avhere ideal treatment is aA'ailable. 

Type of Collapse Therapy. — As noted before, our study Avas confined 
to pneumothorax and phrenic nerve operations during pregnancy and 
did not include thoracoplasty. The kind of collapse therapy selected 
for each case aa^s apparently determined according to its suitability 
for the type of tuberculosis and bore no relationship to the presence 
of pregnancy. Phrenic nerve operation Avas performed in 22, pneumo- 
thorax in 21, and both in 11. A reAueAv of these cases in regard to 
the effects of collapse therap 3 ’' on pregnancy and labor and the pro- 
duction of d.yspnea and other sjuiiptoms offers no reason for recom- 
mending one procedure rather than the other since serious complica- 
tions AAmre absent in all groups. The differences in mortality — ^phrenic 
operation, 1 (4.5 per cent) ; pneumothorax, 3 (14 per cent) ; and 
pneumothorax plus phrenic operation, 2 (18 per cent) — seemed to be 
related to the definitely’- larger proportion of the more serious cases 
in the last tAvo groups rather than to the procedures employed. The 
majority of those in the third group AA’ere subjected to phrenic nerve 
operations as Avell as pneumothorax because of unsatisfactorj’- results 
from the latter operation, for bilateral disease, or for the purpose of 
producing persistent collapse. 

Type and Extent of the Tnherculosis. — As noted before, in the pa- 
tients treated by^ collapse therapyq no serious ill effects of this treat- 
ment could be definitely^ demonstrated. This Avas true regardless of 
the ty^pe or extent of the tuberculous lesions. In other Avords, there 
seems to be no contraindication to collapse therapy’ because of preg- 
nancy’ no matter hoAv severe the pulmonary’ lesion may be. 

Table III seems to indicate that no reliable prognosis as to outcome 
in pregnant patients treated Avith collapse therapy’ can be made from 
the ty’pe and extent of the lesion alone. Although 4 of the 19 patients 
AA’ith the most serious lesions (IIIB) Avere dead at the end of a year, 
13 Avere actually arrested or improA’ed. On the other hand 2 of the 5 
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Table III. The Results op Collapse Therapy in Pregnancy According to the 
Type of Tuberculous Lesion. Patients Treated for One 
Year After Delivery 


TYPE 

ARRESTED 

lAIPROA'ED 

UNIMPROA'ED 
OR AVORSE 

• DIED 

TOTAL 

IIIB 1 

1 

12 

2 

4 

19 

IIB 

4 

18 

2 

0 

24 

lA 


5 

0 

0 

5 

IB 

0 

.3 

0 

2 

5 

Unclassified 

1 

0 

0 

0 

1 

Total 

(5 

38 

4 

0 

54 


patients Avith the presumably much more favorable IB iuAmlvement 
were dead by this time, while the intermediate type IIB had much bet- 
ter results than either of the other two. This disparity in results may 
be explainable on the basis of the small number of eases iuAmlved or 
perhaps is due to some unknown factor or factors. The important 
point is that with collapse therapy, and regardless of the kind of 
tuberculosis, 44 (81 per cent) of .54 cases Avere actually arrested or 
improA’^ed at the end of a year after deliAmry in spite of pregnanej’ 
and labor. 

Time of Beginning Treatment . — The general impression gained from 
the literature is that the prognosis for patients in Avhom tuberculosis 
had been discovered and treated before the occurrence of pregnancy 
is better than in those aaIio first become aware of their tuberculosis 
and begin treatment sometime during the course of pregnancy. The 
results in our 54 cases seem to confirm this belief, as illustrated in 
Table IV. 

Table IV. Result.s One Year Po.st Partu.m According to Institution of Hospi- 
tal Treat.ment Before or During Pregnancy 



ARRESTED 

IMPROVED 

UN- 

IMPROVED 

DIED 

TOTAL 

Treatment begun before 
pregnancy 

3 (16%) 

14 (74%) 

1 (5%) 

1 ( 5%) 

19 

Treatment begun during 
pregnancy j 

3 ( 9%) 

24 (68%) 

3 (9%) 

5 (14%) 

35 


VHien treatment (Avith or Avithout collapse therapy) Avas .started 
before pregnancy, 90 per cent of the patients shoAved arre.sted or im- 
proA^ed pulmonary lesions one year after delivery, as opposed to 77 
per cent AAdien treatment Avas first begun during pregnancjL Careful 
examination of our material shoAA'ed no good i-eason for this difference, 
except the duration of treatment, and consequently Ave can neither 
confirm nor deny any of the other explanations found in the literature. 

It should also be noted that Avhere institution of early collapse aa'BS 
a part of the treatment, results at the end of a 3mar Avei’e espeeiall.A' 
good. Of the 18 patients so treated before pregnanc.A' (2) or in the 
fir.st trimester of pregnancA* (16), onh' one died and the remaining 
17 (94 per cent) Avere either arrested or improved. 

There is a common belief lhat collapse therapj' .should not be begun 
late in pregnane}' because of the probability of respiratory and othei- 
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difficulties. Tlie results in our series indicate the direct opposite, since 
among the 20 eases with such treatment instituted in the last trimester 
there were none with serious trouble or discomfort. Phrenic nerve 
operations were done in 11, pneumothorax in 9, and both operations 
in one instance for bilateral tuberculosis. Actually, pneumothorax 
collapse was begun in four patients and phrenic nerve operation was 
done in one case as late as the last month of pregnancy without im- 
portant disturbance. 

Bacc . — Although it is generally conceded that negi-oes as a race show 
less resistance to tubereulosis tlian do whites, there is little or no dis- 
cussion of this in regard to pregnancy and tuberculosis. We have 
failed to find a single report of a negress who received collapse therapy 
during pregnancy, though there no doubt have been such cases in this 
country. Among our 54 tuberculous women with collapse therapy dur- 
ing pregnancy, there were 10 negresses. The distribution of the two 
races in regard to type of lesions, time of treatment, etc., was approxi- 
mately the same, and yet the results were strikingly different, as shown 
in Table Y. 


Table V. Results One Year Post Partuxi for Negro and White Woxien Treated 
BY Collapse Therapy During Pregnancy 



arrested 

improved 

unixiproved 
OR XVORSE 

DIED 

total 

Negro 

1 

5 

1 

3 (30%) 

10 

White 

5 

33 

3 

3 (7 %) 

j 44 


Table V indicates that tuberculous negresses who bear children may 
do badly in spite of collapse therapy. Such an outcome might be ex- 
pected, but its actual demonstration is clinically important. More- 
over, the statistical aspects of this obseiwation are also of no little 
importance xvhen it is seen that less than one-fifth of the group ac- 
counts for one-half of the mortality. Certainly, the point should be 
taken into account xxdieuever results from different clinics are com- 
pared. 

Parity . — It has been stated with various explanations, that tubercu- 
lous women who are pregnant for the first time generally fare better 
than those who have previously borne children. Our group of 54 pa- 
tients with collapse therapy included 18 primigravidas and 36 xvomen 
who had been delivered of one or more term or premature children. 
Results for these are tabulated in Table YI. 


Table VT. Results One Year Post Partuxi for Tuberculous Prixiigravidas and 
Multigravidas Treated AVith Collapse Therapy During Pregnancy 


1 

i 

..VRRESTED j 

IMPROVED 

UNIXIPROVED 1 

OR WORSE 

DEAD 

TOTAL 

Para i 

5 

9 

1 

3 (17%) 

18 

Para ii plus ! 

1 

29 

3 1 

3 ( 8%) 

36 


Table YI shoxvs a higher mortality for primigravidas. On the other 
hand the proportion of those who were improved or arrested at the end 
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of a year was approximately the same, 14, or 78 per cent, for the primi- 
gravidas and 30, or 83 per cent, for multigravidas. Correction for race 
made no essential difference in the results. However, the relatively 
larger number of the most serious cases among the primigravidas was 
important. In any event, it is evident that the smallness of both 
series precludes definite conclusions. 

Bilateral Tioberculosis and Bilateral Collapse Therapy . — A compari- 
son of results for patients with imilateral tuberculosis and for those 
with bilateral involvement is shown in Table VII. 


Tabi-e VII. Results One Year After Delivery for Patients With Unilateral 
AND With Bilateral Tubercui-osis, Treated by Collapse 
Therapy During Pregnancy 



ARRESTED 

lAIPROVED 

UNIJIPROA'ED 
OR AVORSE 


DEAD 

TOTAL 

Unilateral tuberculo.sis 

1 

18 

1 

2 

( 9.0%) 

22 

Bilateral tuberculo.sis 

5 

20 

3 

4 

(12.5%) 

32 


It is not unexpected that women with bilateral tuberculosis who go 
through the strain of pregnancy and labor .should have a higher mor- 
tality at the end of a year than those ivith only one side affected. The 
surprising thing is that the difference is no greater than that shown 
in Table VII. The more so when it was found that 16, or 50 per cent, 
of those with bilateral disease Avere classified, on the findings in the 
more affected side, as haAung the serious IIIB involvement as com- 
pared to only 3, or 13 per cent, of those in the group Avith only one 
lung involved. In other Avords, 32 Avomen Avith bilateral tuberculosis, 
of Avhom one-half had far-advanced lesions in the more iiiAmlved side, 
Avere carried through pregnancy and labor Avith 25 (78 per cent) 
arre.sted or improA^ed and only 4 (12.5 per cent) dead at the end of a 
year folloAving delh^ery. Such re.sults speak highly for collapse therapy. 

In revieAAung the literature, we haA-^e found only a feAV case reports 
AA^iere the apparently radical procedure of bilateral coUapse Avas per- 
formed. Four of our most seriously ill patients Avith bilateral disease 
Avere subjected to this treatment. Bilateral pneumothorax Avas per- 
foimied on tAvo patients, and on the other tAvo artificial pneumothorax 
Avas done on one side, and phrenic nerve operation on the other. All 
patients Avere remarkably free of symptoms though tAvo Avent into labor 
someAvhat prematurely. All babies .survived. One of the mothers died 
four months after deliveiy, while another Avas someAvhat improved at 
the end of a year. A third Avas made Avorse aud Avas still in a pre- 
carious condition fifteen months later. The fourth failed to improve 
and finally died on the third day after a thoracoplasty operation. 
Poor results in these eases Avere apparently due to the seAmrity of the 
luberculosis. The important point is that bilateral collapse therap.y 
seems to be practicable in pregnancy. 

Anesilicsia. — ^I^lany of our patients Avere deliA'ered Avithout anesthesia, 
especially in the earlier years. More recently, there Avas an increasing 
and satisfactory employment of analgesic drugs, Avilli resort to .spinal 
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or local infiltration anesthesia in operative deliveries. For some 
reason, ether anesthesia Avas unfortunately given in five of the early 
cases, and it is Avorthy of note that tAvo of these patients died later, 
"We are in accord Avith the accepted opinion that ether is contraindi- 
cated in pulmonai’y tuberculosis. 

Besiilts After Two Years. — As stated before, aa'c considered the first 
year folloAAUUg delivery as sufficient time to shoAv the effects of preg- 
nancy and labor on the patients Avith eollaiise therapy. IIoAvever, re- 
sults from at least one carefully studied series (that of Rist and Jot- 
tras) Avere calculated for tAvo years. In our series, if Ave eliminated 
the 12 for 1936, there Avere 42 patients Aidio Avere deliA'^ered at least 
tAvo years before Jan. 1, 1938. It u'as po.ssible to definitely trace 29 of 
these for tAvo years or more, and the results are shoAvn in Table VIII. 


Table VIII. Eesuets Tavo Yeaus on More After Delivery for Tuberculous 
Patiexts Eeceivixg Coli.apse Therapy Durixg Pregxancy 


ARRESTED 

IMPROA'ED 

UXIMI'ROA'ED 

OK AVOKSE 

DEAD 

1 total 

10 

10 

1 

S (2S%) 

29 


Of the remaining 13 patients, 6 Avere discharged from the hospital 
as arrested. FiA'e others Avere considered sufficiently inijiroA^ed to be 
released for care in the outpatient clinic, but failed to report or else 
disappeared from there later. The remaining tAvo Avere greatly im- 
proA’^ed AAdien discharged, one being sent to another hospital and the 
other to her private physician. If Ave should arbitrarily assume that 
the arrested cases Avere Avell at the end of the tAvo-year period (Avhieh 
is probable), and that all seven classified as “improved” either died 
later or became worse (AAdiich is unlikely), there Avould be 26, or 62 
per cent, AAfith good results at least tAim years after delh'^eiy. Such 
results are definitely better than those in the series reported by Eist 
and Jottras. In fact, our figure compares Avell Avith that obtained in 
their most favorable group, composed of the patients Avith collapse 
therapy begun before pregnancy. Incidentally, Ave believe that this is 
the only approach to a fair comparison Avhich can be made betiveen 
our results and those reported in the literature because of differences 
or uncertainties regarding the length of observation periods and be- 
cause of such varying factors as therapeutic abortion, type of tuber- 
culosis, and race. 

SUiUMARY ANI> CONCLUSIONS 

Opinion regarding collapse therapy in pregnant tuberculous Avomen 
is generallj’- favorable. That collapse therapy represents a great ad- 
vance in treatment seems certain. HoAAmver, a revicAv of the feAV sizable 
series of cases, all reported in the foreign literature, fails to shoAv such 
uniformly good re.sults as to justify the belief that a comiilete solutioji 
of the problem of tuberculosis and pregnancj’- has as yet been found. 
Certainly, as a guide in treatment of the individual patient, there are 
much essential data and desirable information still lacking. 
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Our study concerns the results for one year after delivery in 109 
tuberculous women who were adequately treated post partum for 
their tuberculosis. One group of patients received little or no treat- 
ment during pregnancy; AAdiile the remainder were in the hospital for 
two months or more before delivery, and in the majority of eases 
received collapse therapy in the form of artificial pneumothorax, 
phrenic nerve operation, or both. The mortality for those without 
prenatal treatment was much higher, and this was the ease even after 
ample alloAvance was made for differences in extent and type of the 
pulmonary lesions. Premature labor had a high incidence, and as this 
was true in all groups regardle.ss of kind of treatment, it would seem 
that the tuberculosis itself was a causal factor. Babies born at term 
survived and did satisfactorily in all groups. 

A detailed stud 3 '' of the 54 eases Avith collapse therapj^ yielded in- 
teresting information. Although results for the series Avere generally 
good, there Avere at least fiA'^e patients AA^ho Avould probably have fared 
better if earlj’- therapeutic abortion had been done. The ehoiee of the 
tjqoe of collapse therapj’- Avas seeminglj’- made on the basis of its suit- 
ability for the particular pulmonary lesion and Avith little or no con- 
sideration for the presence of pregnancjL Collapse therapy caused no 
serious ill effects regardless of the type and extent of the lesions. Ap- 
parently Avith collapse therapj”-, no reliable prediction as to the out- 
come can be based on the seriou.sne.ss of the tuberculosis. Actuallj”-, a 
majority of even our worst eases did Avell. Results in our series AA^ere 
espeeiallj”- good AAdien there had been treatment for the tuberculosis 
before pregnancj”- and also Avhere collapse therapj^” Avas instituted not 
later than the first trimester of pregnancj”-. There Avere no serious 
sj’-mptoms from collapse therapj”-, even Avhen this Avas begun in the last 
trime.ster, or, as in fiA”e instances, during the last month of pregnanej". 
Negre.sses had a high mortality in .spite of collapse therapjL "Women 
AA”ho had preA^iouslj”- borne children fared better than primigraA”idas, 
though this could haA”-e been due to the fact tha.t the latter group in- 
cluded an undue proportion of the most serious cases. The same ex- 
planation is possible for the slight adA^antage of unilateral OA”er bi- 
lateral inA”olvement. Bilateral collapse Avas Avell tolerated in four very 
ill patients. Manj^ patients AA^ere delivered Avithout anesthesia until 
later j'ears AA’-hen satisfaetoiy use AA^as made of analgesic drugs for 
.spontaneous, and spinal or local anesthesia for operative deliAmiy. 
Tavo of the five patients giA^en ether died before the end of the jmar. 
Results for patients A\”ho Avere folloAA'ed tAvo j’-ears or more after de- 
liA^erv compared aa'cII AA”ith those for a fairlj^ comparable series re- 
ported by Rist and Jottras. 

AA’-c desire to expre.ss our appreciation to the Member.s of the Divisions of Tubercu- 
losis and Thoracic SurRery of Herman Kiefer Hospital for their .aid in the preparation 
of this report 
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A STUDY OF SUSPENDED HUMAN UTERINE MUSCLE 

STRIPS IN VITRO* 

Fred L. Adair, M.D., Chicago, III., and John A. Haugen, il.D., 

Minneapolis, Minn. 

(From the Department of Obstetrics and Gynecology, the University of Chicago 

and the Chicago Lying-in Hospital) 

INTRODUCTION 

T he various methods used for studying the physiology of human 
uterine muscle have features which limit their practical application. 
The intrauterine hydrostatic bag^ valuable in studying the post-partum 
uterus- cannot be used safely during pregnancy or parturition and does 
not give the reaction of the upper uterine segment as it lies in the lower 
segment. Recently work has been done using this method in the non- 
gravid uterus.® Even the small degree of artificial cervical dilatation 
necessary for the introduction of the bag alters the normal motility 
of the muscle and to some degree vitiates the observations made when 
medicaments are administered. 

Artificial uterine fistulas'* used advantageously in animal experi- 
ments are obviously* impractical in studies on the human being. 

The glass window for direct visualization of the organ and the 
operation for exteriorizing the uterus are methods applicable to in- 
vestigations in animals but not in the human being. 

The Dodek^ apparatus for measuring and graphically recording ab- 
dominal wall displacement by changes in size and shape of abdominal 
viscera has helped in analyzing uterine activity. An exterior method 
of approach has been devised by Fenning and Bonar who used an 
electrical oscillocapacigraph.® This method has great promise as a 
sensitive means of recording these displacements due to uterine con- 
tractions. Here again the procedure is limited in that it is applicable 
only after the third month of pregnancy and for the first few days 
of the puerperium and cannot be used for studies of the nonpregnant 
uterus. 

All of the methods applicable to experiments on the human uterus 
in vivo have the following disadvantage, namely, that the uterus is 

‘Presented at the Annual Meeting of the Central Association of Obstetricians and 
Gynecologists. Minneapolis. Minn., October 6 to 8, .1®38. This paper vas avarded the 
annual prize for the best investigative work submitted during the year 1938. 
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constantlj" under the influence of the many complex hormonal secre- 
tions. Consequently, one has to bear in mind that the environmental 
and emotional stimuli which are present may have a profound effect 
on the results. 

The present method of study has been used extensively in animals 
but only to a limited extent in the human. Guinea pig uterine cornu^ 
suspended in Autro is the method by which manj’" of our standard bio- 
logic agents are assayed. Uterine tissue excised from the rabbit,'* eat, 
dog, and monkej’' haA'c all been used extensiveljL 

Technical difficulty in carrying out the study of human uterine 
strips is one of the many reasons why the method has not been more 
popular. 

This study wms undertaken with the desire to observe the direct 
effect of fiAm commonly used drugs Avithout the influence of the ele- 
ments present in the blood stream and Avith the hope that this method 
might help to clarify our conception of the action of these drugs on 
human uterine muscle. 


historical SKETCH 

E. KelirerS in 1907 fir.st published .studies on the excised human uteru.=. He 
described the natural contractions which regularly occur. Flury'’ also published 
ob.servations on this phenomenon in 13 different excised human uteri. Before the 
work of Sunio little had been written regarding studies in vitro on the normal 
human uterus. He published a comprehensive report on certain “definite and 
constant phenomena which were observed in 57 isolated human pregnant uteri, 
.studied in the laboratory of the Woman’s Clinic of the Johns Hopkins Hospital.” 
This contribution followed a similar but less comprehensiA’C report by Heye.ii 
Kamm ’2 fractionated the posterior pituitary extract into a vasopressor and oxjdocic 
principle and gave impetus to further inve.stigations. Recently Miller, Cockrill, and 
KurzrokJs reported studies on excised nongravid human uteri and their reactivity 
to pituitrin, acetylcholine and adrenalin. 

Eobsoni^ studied the reacti\'ity and activity of the human uterus at various 
stages of pregnancy and at parturition (in \'itro). He found an absence of re- 
activity to both oxytocin and vasopressin during the earliest stages of pregnancy. 
This was followed by a period of greater reactirity to vasopressin than to oxytocin, 
and last, a gradual increase in reactivity to oxytocin culminating in labor. 

i^Iuch has been written regarding the changes in activitj' and reactivity of the 
uterine muscle after the rupture of the Graafian follicle and the formation of the 
corpus luteum. Knaus'^^ claims that the uterine muscle ceases its natural rhj'thmic 
activity and loses its response to stimulation by posterior pituitary extracts. Falls, 
Lackner, and Krohn,m and others have been able to inhibit a pituitary response in 
vivo by previous administration of progestin in studies on the human being. 

Makepeace, Comer, and Allenir -were able to produce inhibition of pituitrin 
response and inhibition of estrus motilitj- in the rabbit uterus by production of 
pregestational proliferation following injections of progestin. Illingworth and 
Robsonis .chowed the same thing in 75 per cent of their cases in studies on ovariec- 
tomized rabbits. 

MATERIAL 

All specimens for study were obtained at. operation in the Cliicago 
LA'ing-in Hospital. One hundred strips Avere studied and their activi- 
ties recorded. Sixt\' of these Avere from nongravid uteri, Avhich Avere 
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removed for a variety of conditions, mostly for myomas. Many uteri 
■were not pathologic but -were removed by vaginal hysterectomy because 
of vaiyiug- degrees of uterine jirolapse. 

Forty strips -were from gravid uteri. Included in this group are 
eight strips obtained at abdominal hysterotomy' done for purposes of 
termination of earty iiregnancy and of sterilization. The remaining 
thirty-t-wo were removed from the uterine incisional edge at cesarean 
section. 



METHOD 

The muscle strip intended for stinly either was suspended immediately in the ap- 
paratus to be described or was placed in Einger-Locke solution in the ice box, 
thus preserving its vitality for many hours or even days without apparent effect on 
its normal activity or response to drugs. The mucosa of the nongravid uteri were 
studied microscopically to determine whether they were in the proliferative or 
secretory phase of the menstrual cycle. 

The apparatus (Fig- 1) consisted of a large glass tank filled with water and 
equipped ■with a heating element and an automatic thermal regulator which kept 
the water at a constant temperature of 37.5” G. Circulation was maintained in the 
tank and an even temperature was insured at all levels by means of a stream of 
compressed air bubbling through. 

A glass tube holding 100 c.c. of the Einger-Locke solution was immersed in this 
water. In the tube two muscle strips ■were suspended, their lower ends being 
fixed and their upper ends being attached by a silk thread to a lever which recorded 
the contractions and relaxations on a kymograph drum. A fine stream of oxj'gen, 
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Avliich had previously passed through a 3 per cent sodium bicarbonate solution, 
bubbled continuously through this Einger bath. 

The inlet to this Einger bath was at its lower end and the outlet at the top. 
The inlet was connected to a series of coils through which the solution would run 
before entering the bath. Thus the strips could be rapidly washed with new solu- 
tion vrithout danger of temperature change. The Einger-Loche solution was freshly 
made each day to insure as little change as possible in pH value. Van Dyke and 
Hastings!® showed conclusively that changes in ionic concentration alter the activity 
and reactivity of muscle suspended in vitro. 


Mrs.K. 53976 A^40 Hysterectomy -Fibroids 4-9-38 



Fig. 2. — Showing' natural contractions occurring in the strip. This tracing starts 
approximately three hours after the strip was suspended in the apparatus. 


Mrs.D. 111160 A^3a Cesarean Section 4-25-38 
Flat pelvis At term Not in labor 



Fig. 3. — .Showing tracings of two strips from the same uterus set up simultaneously 
in the apparatus. Although there was a difference in amplitude and speed of natural 
contractions the response to drugs was the same. 

Tlie strips were allowed to contract and relax naturally for an liour or more be- 
fore any medication was added to the bath (Fig. 2). Each would exhibit its rhythm 
independently. Often parallel strips from tlie same area in the same uterus would 
show different amplitude and speed of contractions. However, the presence or 
absence of response to drugs was nearly always the same in strips from various areas 
of the same uterus (Fig. 3). 

Frequent washing %vith fresh Eingcr-Locke solution had little, if any, effect on the 
rlijilimicity. Tliere was no more change than would often occur naturally without 
change of solution. 

The various drugs were added directly to the bath by means of a pipette. After 
two minutes the solution was changed, 300 c.c. being allowed to run through the bath 
to insure complete removal of all the medicament. The muscle strips would then 
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resume their original activity. Ten minutes to several hours were allowed to elapse 
between instillations of drugs. 

Dosage. ^It was found that 0.1 c.c. (one unit) of pituitrin, pitressin, and pitocin 
added to the bath would initiate a satisfactory response if the muscle were not 
refractory to the drug. In every case where this amount failed^ larger doses also 
failed. In some of the earlier experiments larger doses were used. Ergonovine 
was used in doses of 0.05 mg. to 0.1 mg. Adrenalin was used in very small doses, 
0.5 c.c. of a 1:10,000 solution being sufficient. 

Interpretation of Graphs . — In nearly all cases the response or lack of response 
to a drug was a very definite thing. IMien the strip was sensitive to the drug the 
lever rose promptly much higher than during the natural rhythmic activity. The 
muscle would remain in this tetanieally contracted state until all the drug was 


Mrs.M. 84844, A^33 Hysterotomy 4*6-30. 

Hydronephrosis 6 \>JeeHs ^^estation 



Fig. 4. — Showing tracings from a muscle strip removed at hysterotomy done for 
termination of pregnancy and for sterilization. Except for adrenalin, there was ho 
response to the medicaments. 


Mrs.L. 197966 A^30 CcsareanScction at 6 mo. - 5-10*38 
Severe Eclampsia (In laborl 



i 1 I ■-■■■ »»■» 1. . I- .1—1 1 1 1 I 1 1 1—1 1 1 — 1 L 

Time, in Stain, iatefvate 


Fig. 5 . — Showing tracings of a strip removed at cesarean section done at the end 
of the second trimester of pregnancy. Here a response to pituitrin, pitressin, pitocin, 
and adrenalin can he seen. This case was in beginning labor before operation was 
begun. , 

washed out by flushing fresh Einger solution through the bath. In a few instances 
the ascent of the lever would be no higher than for the unstimulated contractions 
but would remain at the level until the strip was washed (Fig. 5). If the drug 
caused this tetany it was interpreted as a positive result. Nearly all positive re- 
sponses could be repeated many times. In a very few instances there was no repeti- 
tion of the response. However, if the response was definite in one instance the 
result was considered positive. The sequence of instillation of the medicaments 
was frequently changed because of the chance that one oxytocic might affect the 
reactivity of the muscle to the others. 

Itesults . — There was a marked variation in the sensitivity of uterine muscle to the 
drugs. Adrenalin caused a prompt tetanic contraction in nearly every case, but there 
was no such consistency with the other four medicaments. The response of the 
strips from uteri of early pregnancy (Fig. 4) was entirelj- different from that of 
strips obtained at term or in labor. Two of the strips were removed at cesarean 
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fjeetion done about tlie twenty-sixtli week of gestation. Before the .section was done 
there was a small amount of cervical dilatation after a few hours of weak labor 
pains. These two strips showed the same sensitivity that was manifested in uteri 
at term and in labor; namely, a prompt tetanic contraction after the addition of 
oxytocics (Fig. 5). 

The strips from nongravid uteri showed some difference in re.sponse depending 
on whether the organ was in the proliferative or secretory phase of tlic menstrual 
cycle. 


Mrj.F. 144131 A<Jc E5 Cesarean SceVion at Term 5'H"30 
Placenta Praeoia, Not in labor. 



Time in S min. Interoala 


Fig. G. — Showing that a strip from a gravid uteims at term Is sensitive to oxytocics 

added to the Ringer bath. 


Mra.R,. 179151 A^e 38 Hysterectomy Fibroido 3-6-36 



Time, in mmute inter^(9 


Fig. 7. — Showing the tracing from a strip taken from a uterus removed for myomas. 

The endometrium from this uterus was in the proliferative phase. 

Piliiitrin initiated a definite re.sponse in all strips from gravid uteri that were 
in labor and in strips from gravid uteri at term but not in labor (Fig. 6). 0^ 

the 8 strips from pregnant uteri not at term or in labor, no response whatsoever 
could be elicited (Fig. 4), and no change in rate or amplitude of the natural 
rhythmic contractions could be detected. 

Of the strips from nongravid uteri in the proliferative phase IG out of 30, or 
44.4 per cent, responded to i»ituitrin .stimulation (Fig. 7). Of the 24 in the secretory 
phase, only 5, or 20.9 per cent, re.sponded (Fig. 8). 

Fitressin also caused a response in all strips from uteri in labor and from uleri 
at term but not in labor (Fig. 9), The 8 strips from uteri early in pregnancy 
failed in every instance to show any effect from pitressin stimulation (Fig. 4). 

Of the 59 strips, from nongravid uteri in the proliferaf ivc jdiasc to which pitressin 
was added, 15 out of 35, or 42.9 per cent, responded. Of the 24 in the secretory 
phase, 8, or 33.3 per cent, responded. 
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Piiocin gave a lower percentage of response under all conditions than did either 
pituitrin or pitressin. Eight of the 9 strips from cases in labor responded, or SS.9 
per cent. Of the 21 strips from uteri at term but not in labor, 19 or 90.5 per cent, 
responded to pitocin stimulation. 

Of the 55 strips from nongravid uteri to which pitocin was added onlj^ 3 out of 
31, or 9.7 per cent, of those in the proliferative phase responded. Of the 24 strips 
in the secretory phase, none showed the slightest response. 


Mrs.3. 1000S3 A>5c44 Hysterecromy-nbroids ■t-Zl-SS 



Fig-. S. — Showing- a lack of response in every instance except on addition of adrenalin. 
The endometrium from this uterus was in the secretory phase. 


Mrs. 'V. 96288 Ai5[C 33 Cesarean Section 3 2-38 

At term Not In labor 



Fig. 9. — Tliis tracing shows again the irritability of the muscle strip -when the uterus 
was at term before the cesarean section was done. 


Mrs, M. 175697 A(^ 35 Cesarean Section 1-26-3S At term. In labor. 



Fig. 10. — Showing a comparison between pituitrin, pitressin, pitocin, and ergonovine. 
In four attempts we w^ere unable to get a response from pitocin. The X shows when 
the medicament was washed out of the Ringer bath. 


Ergonovine failed to initiate any response in 6 strips from gravid uteri in early 
pregnancy. Of those from uteri in labor, 3 out of 9 responded, or 33.3 per cent. Of 
the 23 strips from uteri at term but not in labor, 11, or 47.8 per cent, responded. 

Here again in the nongravid uteri there was a marked difference in the response 
depending on the phase of the menstrual cycle. Six out of 29, or 20.7 per cent, of 
those strips from uteri in the proliferative phase responded to ergonovine stimula- 
tion, whereas none of the IS from the secretorj phase did. 
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Adrenalin unquestionably gave the highest percentage of responses. Incidentally, 
in no instance was there a relaxation or even a diminution in amplitude of natural 
contractions following its addition to the Einger batli. On the contrary, only two 
muscle strips failed to respond with marked tetanic contractions. These strips 
were from gravid uteri at term but not in labor prior to the hysterotomy. 

All of the remaining 78 strips, including those from both gravid and nongravid 
uteri, gave a very positive response. 


COMMENT 

The entire experiment was done on a qualitative basis and in no 
instance was an attempt made to study the quantitative action of the 
medicaments. After a satisfaetoiy minimum dose was determmed 
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that, close 'was maintained throughout. The same dose of pituitriu, 
pitressin, and pitocin was maintained on each single strip thus allow- 
ing comparisons of their effieac 3 L 

Ergonovino gave a verj'- small percentage of responses. We were 
unable to find anj’ report of human uterine (in vitro) experiments 
where ergouovine was used. Eobson^'^ in 1933 used this method of 
stiidj^ for ergotoxiu and found, as we did, a lack of response except in 
gravid uteri at term. Unfortunately no post-partum uteri were avail- 
able for studj". During this phase ergonovine has been proved effica- 
cious elinicallj' and bj^ studies with the hj'drostatic intrauterine bag.” 

The action of adrenalin was most interesting. Contrary to clinical 
studies reported b}' Rucker, Urner,-’^ McKenzie,”” and others it in- 
variablj’ caused a prompt and strong contraction. G-unn and Gunn”''* 
concluded that the action of adrenalin corresponds to stimulation of a 
sjunpathetie nerve. It maj’ be a motor to some organs and an in- 
hibitor to others. Thej'’ claimed that uterine contractions are inhibited 
bj^ adrenalin onlj’- in the rat and guinea pig. This is true whether the 
uterus is gravid or nongravid, whether isolated or in situ. In other 
animals the.y feel the action of adrenalin is stimulatoiy. 

The comiiarisons between pituitriii, pitressin, and pitocin are worthj'- 
of comment. Pitocin, which, according to Kamm,^” is a 90 per cent pure 
oxytocic fraction, gave under all conditions a much lower percentage of 
responses than did jiitressin which is the vasoiiressor fraction of the 
posterior lobe extract. Pituitrin and pitressin seem almost equal in 
abilitjr to stimulate a contraction. In maiy instances, however, the am- 
plitude of the curve ivas much greater with pitressin than with 
pituitrin (Pig. 7). It is of interest that in no instance did pitocin 
cause a contraction where pitressin failed to do so. However, in many 
instances pitressin initiated a response where pitocin failed (Fig. 10). 
In a few instances pitressin was successful where even pituitrin failed. 

As previous^ stated, we classified our strips from nongravid uteri 
according to the phase of the menstrual cycle indicated by the endo- 
metrium. The results suggest a definite correlation between the phase 
and the susceptibility to posterior pituitary extracts. 

SUMJIARY AND CONCLUSIONS 

1. One hundred muscle strips, 40 from gravid and 60 from non- 
gravid uteri, were studied in vitro and their activities and reactivities 
graphicallj’- recorded. 

2. Ergonovine excited a response in few cases other than those at 
term and in labor though there was no opportunity to observe its 
action on strijis derived from post-partum uteri. 

3. Adrenalin caused a prompt contraction in nearlj^ everj’’ strip both 
ill the gravid and nongraAnd uteri. 

4. Pituitrin, pitressin, and pitocin caused a contraction in strips 
from graAod uteri at or near term. 
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5. Early iu iiregnaiicy the uterine strijis were insensitive to pos- 
terior pituitary extracts except in one case where labor had begun 
before excision of the strips. 

6. Pitressin under all phases of both gravid and nongravid uteri 
seemed to excite a higher percentage of contractions than did pitocin 
when muscle strips Avere studied in vitro. 

7. In the nongravid uteri a correlation betAveen the phase of the 
menstrual cycle and sensitiAoty to posterior pituitary extracts is .sug- 
gested. 
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DO ECLAMPSIA AND PllE-ECLAiMPSIA CAUSE PERMANENT 
VASCULAR RENAIj PATHOLOGY ?«= 

William J. Dieckmann, S.B., M.D., and Ira Broaatst, A.B., M.D., 

Chicago, III. 

(From the Department of Obstetrics and Gynecology, The University of Chicago, 
and The Chicago Lying-in Eospital) 

I T IS of the greatest importance to the physician to be able to recog- 
nize the various type.s of toxemias of pregnancj'. The management of 
the pregnancy, the possibility of obtaining a living baby (Avhich may 
be the only child), and the advisability of future pregnancies depend 
on AA’hether or not the disease proce.ss Avill cause permanent vascular or 
renal pathologjL 

No textbook slates specifically AA’hat percentage of eclamptic or pre- 
eclamptic patients are likely to liaA^e permanent Avascular renal damage, 
a reeui'renee of the toxemia, a subsequent noianal pregnancy, or Avhat 
percentage are likely to abort, haAm an abruptio placentae, a stillborn 
fetus, etc. AnsAvers to these Aurious questions may be found in certain 
of the articles AA'hieh liaA’e been publi.shed. AVe haA^e c\mluated these 

•Read at tlie Annual Mcetinfi: of the Central A-ssoclation of Obstetricians and 
Gynecolosists, Minneapolis, Minn., October G to 8, 1938. 
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various reports, as well as our own data obtained from repeat preg- 
nancies after toxemia, and liave arrived at tentative answers to the 
above questions. 

The obstetric textbooks of a few j’cars ago stated that eclampsia and 
pre-eclampsia do not recur and that if a patient has a repetition of the 
toxemia, it is because she has a chronic nephritis. The incorrect use of 
the latter term has been the stumbling block which has materially re- 
tarded a proper understanding of the toxemias of pregnancj^ for at least 
a decade. If hyiDertension and/or albuminuria are found at six months 
or more post partum, the condition is termed “chronic nephritis” by 
many obstetricians. These patients would be classified by us as having 
essential hjqpertension or vascular renal disease, with the latter term 
used only where there is evidence of some renal involvement. The 
term “chronic nephritis” is restricted to those patients who have previ- 
ously had an acute glomerulonephritis. 

A great part of the uncertainty about the toxemias of pregnancy is 
due to the numerous classifications used. For five years we have been 
diwding our cases into eclampsia, pre-eclampsia, essential hjq^ertension, 
vascular renal disease, and acute or chronic glomerulonephritis. Definite 
criteria for each group have been given in a previous paper. We have 
been able to demonstrate that there are di.stinct differences between these 
various groups with regard to age and parity of patient, time of onset of 
the toxemia, height of blood pressure, presence or absence of edema and 
proteinuria, fetal weight, fetal mortality, etc. For example, we found 
that 74 per cent of the pre-eclamptic patients were 13 to 29 years old and 
66 per cent were primiparas, as compared with the vascular renal group 
in which 34 per cent were 13 to 29 years old and only 11 per cent 
primiparas. The fetal mortality of the severe pre-eclamptic group was 
10 per cent and of the severe vascular renal group 32 per cent. The 
present paper emphasizes differences in subsequent pregnancies. 

Over 115 papers dealing Avith the folloAV-up of patients Avho have had 
toxemia of pregnancy have been studied. The data given in Tables I 
and II were selected from those articles Avhich had the largest number 
of patients adequately studied. We picked especially reports of eases 
in Avhich a subsequent pregnancy had occurred after toxemia because 
it is generally agreed that pregnancy is the best test of the vascular 
renal system. 

We have listed the number of years the follow-up covered. It is 
incorrect, we believe, to examine patients ten or more years after de- 
livery and ascribe their hypertension, albuminuria, retinal changes, 
or renal impairment to the previous pregnancy. 

Thus, Herrick and Tillman followed one patient through 8 pregnancies from 
1918 to 1933. After the fifth, in 1925, she had hypertension and albuminuria for a 
time but the seventh pregnancy in 1928 was normal. The patient died in 1933, aged 
42 years, of uremia and cardiac failure. The autopsy revealed generalized arterio- 
and arteriolosclerosis. Because the patient had a mild toxemia with the first preg- 
nancy, they ascribed all subsequent vascular renal disease to this toxemia of preg- 
nancy. Peters also followed some of his patients for twenty years and attributed 
in some cases the pathologj' found at autopsy to a toxemia of pregnancy which 
occurred ten or more years previously. Peters states that ^‘toxemias of all kinds 
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leave behind them marks, usually in the vascular system, that cannot be eradicated. 
Even if they do not manifest themselves immediately in progressive arterial or renal 
disease, they almost invariably flare up in subsequent pregnancies to cause further 
damage. There are no clinical distinctions between toxemias in this respect.” 

Corwin, Herrick and Peters are internists who have apparently for- 
gotten that the incidence of vascular disease rises rapidly with in- 
creasing age. Furthermore, multiparity parallels increasing age. Our 
data, as well as those of Berman, indicate that with each succeeding 
pregnancy after one complicated hy toxemia an increasing number of 
patients are left with a definite elevation of blood pressure and other 
vascular changes. Berman raises the query “does this perhaps point 
out that a great many cases of toxemia really react to a constitution 
which has a defective cardiovascular renal system, that with each preg- 
nancy and the added wear and tear of life, definite inroads on the dura- 
bility of this system have been made; rather than that the toxemia is 
the underlying cause of subsequent nephritis.” We believe that this 
can be answered in the affirmative. Pregnancy in susceptible patients 
does cause a hypertension which may be present at first only during 
pregnancy, but after several pregnancies or a period of years, the blood 
pressure is constantly elevated. Pregnancy produces tremendous 
physical and chemical changes in the bod,y, but these are usually 
transient, and only in the .susceptible patient or in the normal patient 
under unusual circumstances does toxemia develop. However, in the 
majority of patients pregnancy is still a normal physiologic proee.ss, 
and it should not cause any permanent diseases. To illustrate this we 
liave recently studied a small group of patients, all over 35, who have 
bad 10 or more children. No evidence of anemia or of cardiovascular 
renal disease could be found. 

The data in Table I show that from 1900 to 1927 the few studies of 
patients Avho had had eclampsia stated that chronic nephritis was found 
in 1.7 to 11 per cent of the cases afterwards. Two authors found no 
evidence of chronic nephritis but stated that a residuum of hypertension 
or albuminuria was present in 1.9 to 10 per cent of the patients after 
eclampsia. During this period only two autliors stated that 5 to 15 per 
cent of the subsequent pregnancies would be toxemic, and a similar num- 
ber stated that eclampsia would I’cour in aliout 2 per cent of the eases. 

Corwin and Herrick, :md NcverniimTi, in 3927, cacli enipbasi/.ed the iinporlancc 
of !i persi.«tent livpertension and stated tliat 3.'5 and ."52 per cent of the patients, 
respectively, had an e.ssenfial livpertension after eclainpia. The former authors 
found that G1 ])or cent of the patient.s with nonconvulsive toxemia had a persistent 
hypertension. 

During the past ten years many repoihs have been publi.shed aTitl, 
while a number list hypertension as a sequel to eclampsia or pre- 
eclampsia, many .still give chronic nephritis as the principal result. The 
most, frequent findings at six mont.hs or longer post partum arc hyper- 
tension and albuminuria which, we believe, are usually due to an e.s- 
.sential hypertension. However, tliere is still much confusion about this 
matter. Thus, Slander continues to use the term “chronic nephritis” 
but now siate.s that it may be the re.sult of a ])reviou.s acute glomerulo- 
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nephritis or of a nephrosclerosis. Bell attributes certain kidney lesions 
found at the autopsy of one patienl to an eclampsia which had occurred 
seven years previously. 

^leycr and Wciz in 1004 staled that in :>5 autopsies oi‘ eclamptic patients chronic 
nephritis was found in S per cent. .\eosta-Sison in lOSlj in 3S autopsies of eclamptic 
patients, found chronic nephritis in 38 per cent. This report is the only one which 
is difficult to interpret, because it has been the experience of all that chronic nephritis 
is a. very rare complication of eclampsia. Acosta-Sison does not list the criteria 
used for making a diagnosis of nephritis. It may be that ho considered any lesion 
of the glomeruli, tubules, or rentd arteries as evidence of chronic nephritis. It is 
worth noting that we have sections from the kidney of a 32-year-old patient who, in 
her fourth pregnancy, had albuminuria and a blood pressure which reached 180/110. 
The fifth pregnancy occurred tlie following year witli the maximum blood pressure 
of 200/128. She died from a rujiture of the uterus. The kidney sections have been 
examined by four pathologists, and, while all state that the kidney is not normal, 
none agree on the exact lesion which is present. 

Teel and Eeid examined SO living patients who had had eclampsia from one 
to twenty-one years previously. Twenty-eight per cent had a blood pressure over 
150, and 9 per cent had albuminuria. The urea clearance of only 1 out of 50 of 
these patients rvas loss than 50 per cent of the normal. Ninety-four per cent of the 
clearances were more than 00 per cent. In no ease was there definite evidence of 
renal impairment as a result of a chronic nephritis, and the authors conclude "if 
‘chronic nephritis’ is a frequent sequel of eclampsia, it seldom progresses to the point 
of renal insufficiency.” 

AIcKclvey and !MacMahon reported autopsy findings in 13 patients who died at 
varying periods after nonconvulsive toxemia. They emphasized the fact that, al- 
though their clinicjil diagnosis had been chronic nephritis in 10 of the patients, the 
autopsy findings revealed a nephrosclerosis and not the renal lesions of a chronic 
glomerulonephritis. Our clinical diagnosis would have been essential hypertension 
instead of chronic nepliritis in 9 of the 10 patients. 

Mengert reports that 45, or 0.9 per cent, of their obstetric patients had renal 
impairment. This was due to chronic glomerulonepliritis in 15 and to essential 
hj-pertension in 30. 

We have clinical records and autopsy sections from 21 eclamptic 
patients and 25 nonconvulsive patients. There was no evidence of 
chronic glomerulonephritis in any of these eclamptic patients, and only 
5 of the nonconvulsive grouji had this disease. Another patient died of 
an acute nephritis. Those deaths not due to uterine hemorrhage or in- 
fection were due to cardiac failure, cerebral hemorrhage, or uremia. 
Thus, it is apparent from our work and the reports of Corwin and 
Herrick, McKelvey and Macl\Iahon, Peters, and others that chronic 
glomerulonephritis during or after pregnancy is a rare complication. 

Stander and Pcckham made intensive studies of their toxemic patients one or 
more years after delivery and based their diagnoses on the findings at that time. 
They made no note in their early reports of how their findings checked with subse- 
quent pregnancies. Peekham recently stated that 5G per cent of a group of patients 
who had had toxemia had a recurrence in a subsequent pregnancy. If the obvious 
pre-eclamptic patients were excluded, then 98 per cent had a recurrence. Tillman 
noted that 50 per cent of the patients with normal blood pressure and normal urine 
after a toxemia of pregnancy had a recurrence in the next pregnancy. 

The data in the tables indicate that from 2 to 47 per cent of the 
patients who had eclampsia will have “chronic nephritis,” essential 
hypertension, or a residual h 5 T)ertension and/or albuminuria. The 
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latter group includes patients who have proteinuria, hypertension and 
proteinuria, or retinal pathology due to vascular disease. The averages 
for the groups named above are 19, 27, and 22 per cent, respectively. 
While there is no agreement as to the exact term for the lesion, pub- 
lished reports indicate that 50 per cent of the patients who have toxemia 
of pregnancy will subsequentlj^ have vascular renal disease. 

The introduction by Stander and Pecldiam of the term low reserve 
kidney of pregnancy has been a real obstacle to progress in a study of 
the toxemias of pregnancy. It incorrectly emphasizes a nonexistent 
or, at the most, a minor renal sign (albuminuria). Thus much time and 
effort have been wasted with renal function tests. Furthermore, many 
patients with vascular renal disease were permitted to have repeated 
pregnancies because, according to the authors, no further damage to 
arteries or kidneys would result. The criteria for this condition, as 
originally descrilied by the authors, were a maximum blood pressure of 
160/90, a maximum albumin per day of 2 or 3 gm., and little or no 
edema. These signs were supposed to recur with each pregnancy but not 
to increase in severity. Then, each author, independently of the other, 
changed the criteria, so that now, according to them, the condition does 
not recur and usually develops late in pregnancjL Pecldiam limits low 
reserve kidney to primiparas and states that many of the patients who 
originally had this diagnosis now are grouped under vascular renal 
disease. The condition, as it is now described, is a mild pre-eclampsia. 
However, both authors conceive of pre-eclampsia as being a fulminating 
disease. They do not seem to believe, as we do, that there is a large 
group of pregnant patients with signs of mild toxemia who are all 
potential eelamptics. 

Another approach to determine the seriousness of the toxemia of preg- 
nancy has been to compare the subsequent mortality of patients who 
have had toxemia with that of patients who have had normal preg- 
nancies. Stander and Pecldiam state that the mortality occurring with- 
in ten years of delivery in patients with “chronic nephritis” is 42.5 per 
cent. The average mortality for ivomen between the ages of 30 and 
40 years is 7.5 per cent. Mengert reports that the average yearly death 
rate for his group of patients with renal impairment was 7.1 per cent, 
which was two times that of Avomen ivitli chronic nephritis uncom- 
plicated by pregnancy and nearly IS times the death rate of the female 
population of childbearing age. 

Gibberd states that 10 per cent of the patients with toxemia of pregnancy will 
develop chronic nephritis. Theobald has taken Gibberd ’s data and applied it to 
pertinent vital statistics for England and Wales. His study indicates that the 
incidence of Bright’s disease is highest in the cities and by far the lowest in the 
rural districts, where the incidence of eclanij)sia and to.xemia is highest. He also finds 
that the variation in mortality rates for Bright’s disease between single and married 
women during the childbearing period and for fifteen years afterwards is so small 
as to be without marked statistical significance. Gibberd was discussing perma- 
nent vascular disease after toxemia of jiregnancy. wliich ho erroneously called 
‘'chronic nephritis.” Theobald’s data apply to acute and chronic glomerulonephritis 
or Bright’s disease. He has also analyzed the mortality r.ates for deaths from 
vascular disease and, although he finds the death rates from cerebral hemorrhage 
higher in married than single, yet the rate is liiglier from all vascular disease in 
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single than in married ■women. He coneludcs that pregnancy and childbirth have 
but relatively little causal association witli Rright ’s disease. 

Osman has reported thal oi' 24 i»atien1s between 25 and 45 years of age who 
had chronic nepliritis 10 daied Ihe onset to a ])regnancy, and 7 of tiic 10 to a toxemia 
of pregnancy. Sixteen out of a similar age group of IS dated their essential 
hypertension to pregnancy, and 11 had had a toxemia. 

Breahey traced 119 patients who liad had eclampsia and a similar group of 
patients after normal pregnancy. She noted that the rise of the blood pressure 
after eclampsia was more ray)id and higher with increasing age than after normal 
pregnancy. There were S subsequent deaths. Five of these were due to nephritis, 
but the author docs not distingui.'ili l)elween nephrosclerosis and chronic glomerulo- 
nephritis. She finds no decrease in fertility but does find an increase in the number 
of abortions. She also mentions the “toxemic sequence” of Young and states that 
eclampsia may begin or end it. 

In addition to the recurrence of toxemia. Young recognized a “toxemic sequence.” 
This has been described by other investigators but so far as we know, the term, which 
is an excellent one, is original with him. He finds that the incidence of abortion, 
premature labor, sibruptio placentae and stillbirths is greater than normal in patients 
who have had ti toxemia of ]u-egnancy. Thus, the sum of these various conditions 
in normal patients is 10.2 ])er cent, and after a toxemia it is 23.2 per cent. The 
sequence after eclampsia is 44.7 per cent, pre eclampsia 35.(5, and abruptio placentae 
32 per cent. Rucker also noted that the yield of live births after eclamptic preg- 
nancies is less than after normal. 

Table 111. Repeat Pr.Eo.vAxciE.s Afteu Toxemia of Pkegkancy 


Pr.E.SEXT PREGX.\KCY 



1 , 

1 : 
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FETAL 
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Previous pregnancy, our 
hospital 
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■■ 


(57 

25 

Eclampsia 

8 

(53 


37 

Nonconvulsive toxemia 

225 

27 


73 

20 

15 

Total 

233 

28 


72 

21 

15 

Previous pregnancy, 
other hospitals 




70 

oo 

28 

Eclampsia 

50 

30 

15 

Nonconvulsive toxemia 

57 

11 

0 

89 

lo 

15 

Total 

107 

20 

10 

SO 

21 

21 

Grand Total 

340 

2(5 

1 S 

74 

21 

17 


*Petal mortality includes all fetal deaths from abortion, stillbirth, neonatal deaths, 
and therapeutic abortion. 


Table III contains our data.. We have had 56 eclamptic patients 
during the past seven years, but only 8 liave had a sulisequent pregnancy 
in our clinic. Ttvo more are pregnant now. One has a hypertension and 
tlie other a normal blood pressure. The percentage of normal pregnancy 
is much higher than is usually encountered due to the few cases. Two 
hundred and twenty-fiAm patients tvitli nonconAmlsiA’’e toxemia had ttvo to 
four pregnancies in our clinic. Twenty-setmii per cent of these patients 
had a normal subsequent pregnancy and 73 per cent had a repetition 
of the toxemia. According to our concept of pre-eclampsia, the con- 
dition can, and undoubtedly does, recur. However, if it did in any 
of our eases, it Avould, according to our classification, be diagnosed as 
vascular renal disease. 
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We have graded the severity of the toxemia according to the height 
of the blood pressure, amount of proteinuria, degree of edema and se- 
verity of the symptoms. As a rule, the blood pressure is higher vuth 
each pregnancy. The other symptoms and signs are usually less intense 
or, at the most, the same. Occasionally the toxemia may seem milder 
in a subsequent pregnancy. We have a few patients with unquestioned 
vascular renal disease who had toxemia in one or more pregnancies, then 
a pregnane}'' %vith little or no toxemia terminating in a live baby, and 
then severe toxemia with fetal death in subsequent pregnancies. This 
is a rare occurrence, and we have no explanation for it. We have 29 
patients who have had toxemia with each pregnancy vdth fetal death 
each time due to marked placental infarction, retroplacental hematoma, 
or abruptio placentae. In a few instances a cesarean section at 32 to 36 
weeks has given the patient her first live baby. Almost without excep- 
tion these babies were below the average weight for the period of preg- 
nancy, due to an abnormally small placenta or to infarction. 

Convulsions are dramatic and if the patient states that she had them 
during pregnancy she probably had eclampsia. Seventy per cent of the 
patients who gave a history of a previous eclamp.sia had a recurrence of 
toxemia. Only two had convulsions twice, but the first attack in each 
case was in another hospital. The number of patients who gave a history 
of toxemia and had a normal pregnancy in our clinic is small because, 
despite their history, if the present pregnancy was normal, they were 
not referred to the toxemia clinic. Thus, we have no record of them. 
The percentage of recurrent toxemia is probably too high. If the figures 
for the eclampsia in our clinic are omitted, approximately 75 per cent 
of the patients who have had eclampsia or noncon^'ulsive toxemia of 
pregnancy will have a recurrence of nonconvulsive toxemia in a subse- 
quent pregnancy. According to other clinics, the range is from 17 to 
90 per cent recurrence with an average of 52 per cent. 

An average of 13 per cent of the patients vith eclampsia gave a his- 
tory of a previous toxemia, and 10 per cent liad a recurrence of the 
eclampsia. These figures are of special interest because it is in these pa- 
tients that prenatal care should be intelligently administered and either 
a therapeutic abortion and sterilization performed or the eclampsia pre- 
vented by the usual methods. We have never seen a case of recurrent 
eclampsia, although two of our eclamptic patients staled tliat they had 
had eclampsia previou-sly. Peters reports four patients with a recur- 
rence of eclamp.sia and, in addition, one patient who had eclampsia seven 
times, another six times and a third three times. Teel reports 5 patients, 
each of whom had eclampsia twice. We have had one patient who had 
commlsions in a premous pregnancy Avith a repetition in another AA'hile 
under our care, but in the ahsenee of hyperlen.sion, albumin and edema, 
and with a nonnal blood and urine chemistry, avo made a diagnosis of 
epilepsy Avhich Avas confirmed by the neurologic consultant. Another 
patient had a history of coma in her first pi-egnancy and AA'ith the second 
became quite droAv.sy .iust befoi’e labor due to a soA-ere diabetes. In all 
probability, the pre\’ious coma had also been due to diabetes. Our con- 
cept of eclampsia is not incompatible Avith a recurrence, but if aa’c saw 
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siieli a patient, we would first tlxink of. a liypertensive enceplialopatliy 
ratlier than eclampsia, then epilepsy, diabetes, and tetany from alkalosis. 

The pre-eclamptic group comprised 75 per cent primiparas, 17 per cent 
secundiparas, and the remainder varied from the third to the thirteenth 
pregnane}^. The recurrent toxemia group, composed of patients with 
essential hypertension, vascular renal disease, and chronic glomerulo- 
nephritis comprised 30 per cent primiparas for the first pregnancy in our 
clinic, and the remainder were multiparas most of whom had been preg- 
nant three or more limes. The parallelism between age, parity, and 
vascular renal disease has already been mentioned and is an important 
diagnostic point. 

We have recently reviewed the histories of over 1,600 patients Avho 
had one or more toxemic pregnancies and found that 48.5 per cent have 
chronic disease of the vascular or renal s.ystems. Over 40 per cent have 
a hypertension of 140 or more in the interval between pregnancies. The 
number of patients Avho have a hypertension or proteinuria in the inter- 
val between pregnancies is less than of those who liave a recurrence of 
the toxemia. This is Avhat one would expect. The blood pressure of 
patients who have a predisposition to vascular disease will, certainly 
Avhile they are young, have a tendency to Idc within the normal range 
Avhen the stimulus of pregnancy is absent. This is illustrated by the 
data given in Table IV. As the patients grow older, more and more will 
have a constant lijitGrtension. Similarly, a higher percentage of the 
patients in the fourth decade, irre-spective of parity, are going to have 
a hjTDertension during pregnancy than those in the second or third 
decades. 


Table IV. Case of Essential Hvpektension 


PATE 

WEIGHT 

KILO 

BLOOD 

PRE.SSURE 

albu- 

minuria 

1923 

49 

hminiiM 

1 

■Tan., 1925 

74 


Negative 

Tuly, 1925 

1 87 

140/75 


Julj', 1925 

1 

170/100 


Aug., 1925 

73 

130/75 

Negative 

July, 1926 

74 

130/90 

Negative 

Nov., 1928 

73 

160/100 

Negative 

Jan., 1930 


208/120 

Negative 

1 

May, 1930 i 

73 

175/100 j 


June, 1930 


160/100 


July, 1933 


190/110 

Negative 

Aug., 1938 

74 

234/134 

Negative 


Pregnancy of .3 months' duration. Aged 
25 years. 

3,2S0 gm, baby. 68 hour labor. 
Placenta contained hematoma and 
red infarcts. 


Phenolsulphonephthalein 60 per cent in 
2 hours. 

Numbness of fingers and feet. Faint- 
ing spells. Dizziness. Phenol- 
sulphonephthalein 65 per cent in 2 
hours. Difficulty in talking. Various 
pains. 

Urea clearance 105 per cent. U/B 
16. Hemoglobin 14.1 gm. per cent. 
Serum protein 6.9 gm. per cent. Non- 
protein nitrogen 33 mg. per cent. 

Severe headache.®. Urea clearance 86 
per cent. U/B 22. Hemoglobin 15.3 
gm. per cent. Serum protein 6.8 
gm. per cent. 
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The “sequence” described by Young of abortion, stillbirth, and 
abruptio placentae is illustrated in Table III. We have added thera- 
peutic abortion for toxemia and neonatal deaths, where there is no other 
cause than maternal toxemia. It is evident that over 25 per cent of the 
pregnancies after eclampsia and 15 per cent after nonconvulsive toxemia 
terminate witliout a living baliy. If the patient has a recurrent toxemia, 
the fetal mortality is 21 per cent. If the pregnancj^ after a previous 
toxemia is normal, the fetal mortality is 4 per cent. 

We have compared various data from the fir.st pregnancy ^vith those 
of the second and have listed the averages or means in Table V. Sixt}"- 
one patients had pre-eclampsia in their first pregnancy, but only 10 
of these were graded as severe. Chemical analysis of the blood and 
urine after the second pregnancy was normal in all of the pre-eclamptic 
and 5 of the eclamptic patients. There is a greater decrease in hemo- 


Table V. Comparison of Repeat Pp.egnancies After Toxemia 



PRE-ECLAMPSIA 

PER CENT 

VASCULAR RENAL 

PER CENT 


TOXEMIC 1 
PREO. 1 

NORMAL 

PREG. 

1st 

PREG. 

2nd 

PREG. 

Baby weight less than 2500 gm. 

23 

(5 

15 

19 

Hemoglobin less than 10 gm. 

20 

2 

11 

0 

per cent 





Cell volume less than 30 per 

15 

2 

8 

1 

cent 





Serum protein gm. per cent 

5.8 

0.3 

0.7 

0.4 

Urea clearance less than 50 

32 

0 

9 

12 

per cent 





U/B ratio less than 20 

5 

0 

10 

11 

Weight of baby — gm. 

2770 

3430 

3140 

2913 


globin and serum iirotein concentration in pre-eclampsia than in normal 
pregnancy. Likewise, the urea clearance is decreased in the pre- 
eclamptic patient because of the oliguria and decreased concenti'ation of 
urine urea nitrogen. The patients with .severe essential hypertension or 
vascular renal disease were usually sterilized or given contraceptive in- 
struction after their first pregnancy in our hospital. Thus, the compari- 
son is chiefly between cases of mild and moderately severe vascular renal 
disease. However, although there are slight differences, they are too 
small to be of signiflcanee. 

The statement has been made repeatedly that ophthalmoscopic exam- 
inations arc of diagnostic value. All of our examinations of the retina 
have been made by experienced ophthalmologists, but the information 
has been of little value. Extensive pathologj^ of the retina was found 
and yet the subsequent pregnancies were normal and vice versa. 

We have been applying our theories to the clinic and hospital man- 
agement of these toxic patient.s for over four years without any bad 
I'csults. If the patient has an e.ssential hypertension or vascular renal 
disease of mild degree, there is no interference. The patient is hospi- 
talized if the blood pi’cssure exceeds 200 mm., if the proteinuria e.x- 
eecds 5.0 gm. per 24 hours, or if there is marked edema. The appearance 
of any of the above signs after thirty-two weeks indicates that the preg- 
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nancy should be terminated, primarily in the interest of the baby. The 
height of the blood pressure a.s a rule increases with each pregnancy, 
but our management has not caused any more renal damage, as measured 
by the urea clearance, than when we were more active in the use of 
therapeutie abortion. 

Similarly, the pre-eelamptic patient is treated with a salt-poor or 
salt-free diet, bed rest, and sedation, unless there is an abrupt increase 
in blood pressure, edema or albumin, or cerebral, visual or gastro- 
intestinal symptoms appear. This means fewer cesarean sections and 
inductions of labor. The percentage of patients who recover completely 
is just the same as it was when we teianinated the pregnancies in cases 
where the toxemia persisted for longer than a week. 

The decrease in induction of labor, which was usually by mechanical 
means, and the decrease in cesarean section have resulted in a decided 
decrease in the morbidity and incidence of puerperal infection in these 
toxemic patients. The decrease in the use of a bag or pack for the 
induction of labor has also resulted in a decrease in the fetal mortality. 

DISCUSSION 

Normal pregnancy is characterized by an average gain in weight of 
22 pounds, a slight rise in blood pressure not exceeding 130/80, and some 
pitting edema of the ankles. Some patients may have an excessive gain 
in weight, a hypertension or a proteinuria but no cerebral or visual 
symptoms. These patients have a mild pre-eclampsia because, as we 
have repeatedly observed, any one of them can within a period of twelve 
to twenty-four hours develop all the findings characteristic of severe 
pre-eclampsia or even eclampsia. Thus, we have a relatively large group 
of patients who are not normal. A small number of them develop severe 
pre-eclampsia and a still smaller number of the last named group de- 
velop eclampsia. We believe that pre-eclampsia and eclampsia are 
rarely fulminating. If the prenatal care has been intelligent, a severe 
toxemia may develop within twelve hours, but warning signs are almost 
invariably present for days or weeks. To date, no patient who has been 
followed in our toxemia clinic has developed convulsions or coma. We 
believe that the toxemia should be treated vigorously and, if necessaiy, 
the pregnancy interrupted before symptoms appear. 

Pre-eclampsia and eclampsia may develop or recur if the proper con- 
ditions are present. Thus, we have had 424 patients who had one or 
more normal deliveries befoi’e they had a toxemic pregnancy. If we 
analyze these toxemic j^regnancies to determine the cause, we may find, 
for example, that there were twins. Multiple pregnancy, probably be- 
cause of the increased placental area and higher intraabdominal 
pressure, predisposes the patient to pre-eclampsia. Or there may have 
been a marked edema due to excessive ingestion or faulty excretion of 
water or salt. The patient may have had a marked anemia which pre- 
disposes to edema. Obesity may have been a factor. Hookworm dis- 
ease, as reported by Wickramasuriya, increases the incidence of toxemia. 
Likewise, the impaired nutrition of our southern poor white and negro 
predisposes to toxemia. 
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A large number oX patients first show an increased blood pressure 
during pregnancy which usually persists after the puerperium. Fre- 
quently these patients develop edema and proteinuria and occasionally 
cerebral and visual symptoms. If they happen to be young primiparas, 
they are usually said to have pre-eclampsia and, because the hyperten- 
sion and occasionally the albuminuria persist after the puerperium,. the 
signs are thought to be due to vascular renal pathology caused by the 
pre-eclampsia. We believe that these patients have a predisposition to 
hypertensive arterial disease by inheritance or by phj'^sieal or mental in- 
stability (nervous and high strung). In such patients the normal 
physicochemical changes of pregnancy, together with the emotional 
stress and strain of pregnancjq result in the onset of hypertension which 
otherwise would not have appeared for 3mars. This latter group of 
patients almost alwaj’s give an abnormal response to the “cold te.st.” 
The blood pressure is quite often not constantl^^ elevated either during 
pregnancj" or after the puerperium but majq during the course of the 
dajq I’ange from normal to hypei*tension levels, additional evidence of 
vasomotor instabilitjL Ultimatelj'- it remains persistentlj'- elevated and 
the sequelae of hj'perlensive arterial disease develop in the kidney, heart, 
eyes, etc. The data listed in Table IV illustrate how pregnancj’- precipi- 
tated a hjqiertension in a susceptible individual and how within a few 
3"ears the patient had a persistent e.ssential hj^pertension. If this patient 
had had further pregnancies, the eonstantlj^ rising blood pressure would 
have been attributed to the pregnancie,s. We have a number of similar 
cases. 

For man.y 3 ’ears we accepted the belief that if “pre-eclampsia’’ la.sted 
for a period of two or more weelcs, permanent vascular renal damage 
would result in a high percentage of the cases. Since 1933, when we 
accepted the concept of hj^perteiisive arterial disease as a complication 
of pregnancjq we have come to believe that if a marked hjqiertension, 
albuminuria, and edema jiersist for two Aveeks, despite adequate treat- 
ment, the primarj^ disease is not pre-eclampsia but an essential hyper- 
tension or glomerulonephritis Avith perhaps a superimposed sjonptom 
complex of pre-eclampsia. Certainljq patients Avith severe pre-eclampsia 
extending oA’^er a period of AA'eeks can liaA^e a normal subsequent preg- 
nancy. 

The incidence of abriqitio placentae in our clinic is 0.6 per cent. 
It is 3.5 per cent in a toxemic pregnancAq AA^hcre the preceding one Avas 
normal, and 5.5 per cent in the A'aseular renal or recui’rent toxemia 
group, Avhere the disease Avas mild enough to permit a second pregnancy. 
AVe belicA'e that the incidence is much higher in the severe vascular 
renal patient and that placental infarction, relroplacental hematoma or 
abruptio placentae account for the major portion of fetal deaths in these 
patients. 

The eclamptic patient, avIio has a recurrence of toxemia or has per- 
manent damage of the arteries and kidne.A's, according to our concept, 
either had the eclampsia .syndrome superimposed on a susceptible vas- 
cular system or, Avhat is more probable, the coin'iilsions AA'ere those of a 
liA-pertensive encephalopathA\ During the eclamptic attack it AA’ould be, 
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as a rule, impossible to disiingnisli which t.ype was present. If we grant 
that there are two types of eelam])sia, many of the conflicting results, 
especially as to treatment, can lie satisfactorily explained. Thus, one 
would expect that, heavy sedation would stop t he convulsion of the hj’per- 
tensive type and tliat delivery would not be urgent. The true gesta- 
tional type of cclam]’)sia would not respond so readily to sedation and 
would require early termination of the pregnancy. A similar explana- 
tion is tenable for pre-eclampsia. The fact that a certain percentage of 
patients who have had severe eclampsia or pre-eclampsia have no per- 
manent vascular or renal damage offers excellent support to our theory. 

CONCLUSIONS 

Eclampsia. — Subsociucnt pregnancies will be normal in 40 per cent of 
the cases and comjdicatcd by a recurrence or exacerbation of the hyper- 
tension, edeum, or albuminuria in 40 per cent. 

Less than 10 ])er cent will have a recurrence of the eclampsia. 

Over 37 per cent of the patients had vascular renal disease, indicated 
usually by a hypertension. No evidence of chronic glomerulonephritis 
was found in any of our eclamptic patients. 

Nonconvuhivc Toxemia of Pregnancy. — Subsequent pregnancies will 
be normal in at least 30 per cent and probably 40 per cent of the cases, 
and complicated by a recurrence or exacerbation of the hypertension, 
edema or albuminuria in 50 to 70 per cent. 

Over 40 per cent of the patients had vascular renal disease, evidenced 
usually by a hjqDertension. Renal impairment, as indicated by a urea 
clearance of le.ss than 50 per cent and due to nephrosclerosis, occurred 
in 2 per cent. Chronic glomerulonephritis Avas present in 0.5 per cent. 

We believe that true eclampsia and pre-eclampsia do not cause per- 
manent Amseular or renal damage and that AAhere such damage occurs, 
either the condition Avas not eclampsia or pre-eclampsia or these diseases 
AAhere superimposed on a patient with a predisposition to liypertenswe 
arterial disease. 

The fetal mortality, including all fetal deaths from abortion, stillbirth 
and neonatal deaths is OA’-er 25 per cent in all pregnancies after eclampsia 
and 15 per cent after nonconvulsiAm toxemia. In toxemic pregnancy 
after eclampsia it is over 40 per cent and in recurrent toxemia it is over 
20 per cent. Normal pregnancies after eclampsia or pre-eclampsia liaAm 
a 5 per cent fetal mortality. 

Eclampsia and pre-eclampsia are diseases peculiar to pregnancy. 
They rarely occur Avithout premonitory signs of excessive or too rapid 
gain in Aveight, edema, abnormal increase in blood pressure, hyperten- 
sion, or proteinuria. Either disease may recur, but such a repetition 
should alAAnj^’s suggest vascular renal disease. 
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DISCUSSION 

DE. E. D. MUSSEY, Eocuester, Minn. — ^I quite agree -with Dr. Dieckmann’s 
classification of the toxemias. In the first place there is the acute group, and in the 
second, the chronic group. In the acute group we have the pre-eclampsia which 
can proceed from mild to severe stages and may culminate in eclampsia. I be- 
lieve the low reserve kidney should be classified as a mild toxemia. I believe the 
classification of the chronic cases which Dr. Dieckmann has outlined, and wliich takes 
into consideration a pre-e.xisting vascular or vasculorenal damage, is correct, and 
that on top of the previous vascular damage we may or may not have a super- 
imposed toxemia during pregnancy. This e.\plains the lack of acute toxic symptoms 
in some of these patients who have hypertension. However, in this group of patients 
who enter pregnancy with hypertension imd in whom no vascular or renal damage 
can be found by examination, toxemia is more likely to develop. 

The toxemias of pregnancy, at least a great many of them, depend on a pre- 
existing tendency in the individual to develop vascular diseases. To show this the 
so-called ice water test is of some value. In employing it in our group of apparently 
normal pregnant -women in the first trimester, it was found that of the patients 
not reacting to the test A-ery few dei’cloped toxemias later. About 30 per cent of 
the patients avIio showed an undue response to this test developed signs of pre- 
eclamptic toxemia. 

DE. GEORGE F. PENDLETON, Kansa.s City, Mo. — I am still not satisfied 
with the current classification of the so-c.allcd toxemias of jiregnancy. We have 
the terms pre-eclamptic and eclamptic toxemia. They are clinical terms. Then ive 
have the classification of acute glomerular nephritis and chronic nephritis, lA'liich 
are pathologic terms. Now we have another Avay of describing these conditions by 
a man's name. Some sort of cla.ssification ouglit to be invented whereby ive throw 
out all the clinical clas.sifications and use only a pathologic classification, but at 
present I cannot see how avo can do this. 

DE. DIEGK^IANN (closing). — Dr. Pendleton states that he does not approA’c 
of our classification because it is a mixture of clinical and pathologic terms. This 
classification is not original AA'ith us, but has been used by Herrick and co-workers, 
Stieglitz, Kellog and co-AS'orkers, and others. It is of value in that at least onc-half 
of all patients AA’ith so-called "toxemia of pregnancy” can be removed from this 
unknown group. Tlie probable fetal and maternal mortality are also known for 
patients Avith hypertensive arterial disease. Progress A\ill be made at a faster 
rate if Ave accept knoAA’ledge alremly at hand instead of Avaiting for a complete 
e.xplanation of toxemia of pregnancy. 
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(From the Depart mcnis of Uroloijy and of Obstetrics and Gynecology, State 

University of Iowa) 

T he possibility of developing a method of precision for the roent- 
genologic diagnosis of jilacenla previa has been explored from 
several angles, but thus far no completely satisfactory procedure has 
been devised. This study was plaiuied to present a contribution to 
the elucidation of this problem. 


^Icnccs, stiller, aiul Hollyi pu1)liHliccl Ihcir preliminary article on anmiograpliy 
in ]9.^0. The method advocated roentgenography after the tran.'iperitoneal injection 
of strontium iodide into the amniotic cavity. Viewed in profile, the placenta pre- 
sented a crescentic filling defect in the amniotic cavity. Further contributions 
to this method were made by Kerr and MacTvay* and Burke. However, the 
method has been virtually abandoned because of its potential danger, and because it 
was occasionally unsuccessful. 

Ehrhardt^ in suggested the intravenous injection of thorotrast, a radio- 

opaque medium useful because it was absorbed by the reticulo-endothclial elements 
in the placenta. Although this method gave satisfactory visualization in the^ rat, 
it failed to do so in the human being. A further disadvantage is the relatively 
high toxicity of thorotrast. 

Direct visualization of the placenta in an ordinary anteroposterior radiograph 
was advocated by Powell and Snow,« in 1934. They believed they were able to 
detect the .shadow of the placenta when the uterus was radiographed from the cor- 
rect angle. Their report included no ease of placenta prerna, but was based on the 
visualization of the placenta implanted in the fundus. As Ude and Urnei’S pointed 
out, detection of the placenta in the usual fundal po.sition eliminates placenta 
previa. 

In many radiologic laboratories it has proved difficult to detect the placenta on a 
flat film without the use of some contrast medium. Such an aid was offered by 
Hde, Wcum and irrner,o in 1934, who outlined the soft tissue space between the 
fetal skull .and the bladder by instilling sodium iodide solution into the viscus. 
Their criterion for diagnosis of centr.al placenta previa was symmetiical increase of 
the distance between skull and bladder, or, for marginal placenta previa, the uni- 
lateral widening of this space. The following year, Ude and Urneris lepoited 
fourteen accurately diagnosed cases of placenta previa. The difficulties of the 
cystogram method in other than vertex presentations was demonstrated and the 
differential diagnosis of other potential causes of variation of the soft tissue space 
between skull and bladder was outlined. Later, these authorsis presented four 
additional cases and noted the j^ossibility of diagnosis in^ breech and transverse 
presentations. The recommended technique consisted of introducing 40 c.c. ^ of 
12.5 per cent aqueous sodium iodide solution into the empty bladder and taking 
an anteroposterior film centered on the mid- or lower abdomen. 

Numerous investigators^. have reported encouraging results with the 

original method and technique. Several minor changes have been recommended, e.g., 
McDowelliz suggested a second plate after withdrawal of 10 to 15 c.c. of the opaque 

•Read at the Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Minneapolis, Minn., October 6 to 8 , 1888. 
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solution should the first film reveal overlapping of the fetal head by the bladder; 
and 'VVellsic favored a weaker solution (5 per cent) of sodium iodide. Several ob- 
servers have stressed the importance of cleansing the lower bowel prior to taking 
the cystogram. 

Despite tlie advance in the diagnosis of placenta previa offered 
roentgenography, many difficulties remain, including interpretation of 
the cystograms and the lack of adequate definition of the boundary 
between nonnal and abnormal. In fact, certain of the published cysto- 
grams appear to give little evidence of the presence of placenta previa, 
although presented as clinicallj'- proved cases. 

It is not surprising, in view of these diflSculties, that Hundley and co-workers^ 
in 10 patients wrongly interpreted the criteria for diagnosis and were inclined to 
discredit the method. Beck and Lighti" in a scries of 71 patients with last trimester 
bleeding and with vertex presentations, report that the method was accurate in 6.3 
patients (88.7 per cent) and noted that the accuracy was greater in excluding 
placenta previa (92.6 per cent) than in diagnosing (76. 5 per cent) this condition. 

In Ol'der to overcome, if possible, some or all of these difficulties 
the present study was undertaken and developed to determine the 
best type of contrast medium and the most suitable positions of the 
patient during roentgenography. A simple scheme of comparative 
measurements is also proposed. 

SUBJECTS 

One hundred and twenty patients, each in the la.st trimester of preg- 
nancy and selected at random or because of clinical indications, were 
studied. The diagnosis of placenta previa in the patients with ante- 
partum bleeding was confirmed by vaginal examination during labor, 
or in one patient, bj’- inspection during cesarean section. In the entire 
series, 23 patients had some vaginal bleeding in late pregnancy; 5 had 
placenta previa and 1 had Ioav implantation of the placenta. 


TECHNIQUE 

In general, no .special preparation for cy.stography was necessary but an oc- 
casional patient needed an enema. Invariably the medium was in.stilled into the 
empty bladder and the catheter removed before exposure. The roentgenograms were 
taken on Dupont film, using a Snook machine fitted witli a Potter-Bucky diaphragm 
with intensifying screens and operating at .50 milliamperes and 74 to 78 kilovolts. 
The distance from film to tube was ?>?, inches, and the time of exposure was three 
seconds. 

Media . — Three contrast medisi were used: sodium iodide in 2.5, 12.5, and 25.0 per 
cent aqueous solutions, .ekiodan in 10.0 and 40.0 per cent aqueous solutions, and air. 
The weak solutions of sodium iodide gave poor delineation while the higher con- 
centrations, although giving excellent visualization, irritated the bladder. The 12.5 
per cent solution, recommended by Ude and Urner, proved to be the most satisfactory. 

Skiodan in 10.0 and 40.0 per cent solution outlined the bladder clearly but was 
costlv. The liquid media in optimum quantities gave the relation of the bladder 
to the fetal skull, but failed to delineate clearly the space between these structures, 
^vlore than SO e.c. obscured the relations by causing the bladder and fetal skull 
shadows to overlap, thus entirely ob.ccuring the .xpace. 

On the other hand, air, as the contrast medium, not only outlined the bladder 
smoothly, but also pictured in sharp relief the soft tis.«ues intervening between 
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the while shadow of the fetal skull and the black of the bladder (Fig. I, J). Forty to 
250 c.c. of air were tried but 100 c.c. gaA^e oi>timuin results. Witli less than this 
amount, the air tends to collect on one side of the bladder. Larger quantities, how- 
ever, did not obscure the space between the bladder and the fetal skull. The air cysto- 
grams likewise permitted measurements of the vcsicocranial space. 

Position . — The majority of previous workers took only an anteroposterior film with 
the patient in the supine position.* One investigators tried but discarded the 
direct lateral e.xposure. In an attempt to obtain the theoretical advantage of 



Fig. 1, A . — A normal anteroposterior air cystogram illustrating the method of oh 
taining measurements of the vesicocranial space. 



‘Following the completion of the present experimental study, the authors noted in 
a recently published article by Ude, Urner and Robbins a reference to the em- 
ployment of the oblique film. In a personal communication from Aurelius and 
Schulze, it was stated that the oblique film was of assistance in arriving at a correct 
diagnosis. 




780 


Ajnierican journal of obstetrics and gynecology 


Adewing the soft tissue space through another plane and to obviate the disad- 
vantages of direct lateral exposure, films were taken with the patient in the semi- 
lateral position. This was accomplished by tilting the pelvis thirty-five degrees to 
either side and centering on the bladder (Fig. 2). By these means an excellent sil- 
houette of the vesicocranial space is obtained without interference by bone, inas- 
much as the rays pass through the greater sciatic notch. However, it must be 
emphasized that exposures in hath .semilateral positions should be used, since only 
a single side of the space is demonstrated in each. This position proved especially 
valuable in two patients with placenta previa, since the anteroposterior films showed 
no positive evidence of this condition (Fig. .3, A), and the diagnosis Avas made en- 
tirely from interpretation of the semilateral films (Fig. .3, B). It appears from Avrit- 



Fig. 2. — Patient in right semilateral position. 


ten reports that failures to diagnose placenta previa when the placenta Avas implanted 
])ostoriorly may Iijia'c been due to the use of- thc anteroposterior film alone. In addi- 
tion to increa.“ing the jiercentiige of accursite diagnoses, the semilateral vicAV .should 
aid in better localization of the jdacenta. 

Inasmuch as a floating head might easily letid to a false interpretation, fundal 
pres.sure AA-as used to force tiie head toAA-ard or into tlie pehds. IIoAA-cA-er, thi.s force 
Avas inevittibly A-ariable and destroyed noriiml relation.ships if the shadoAV of the 
head tended to oA-erlap the syrnphy.‘-is. Thi.x potential error Avas exemplified in one 
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jiatJont. on uiiom tlio nnti'rojuistorior i‘y;;io"r:nn rovealod n conlral placenta prcA'ia 
(Up ■{, -1), wtiort’a*i in :v M'i>oni\ tilni t I-'i". -i, JI) tul;eji ilnrinp application of 
manual pressure. tlu« relalionsliips appeared mirnial, Tlie ereci position, utilizing 
llio force of gravity on tlie fetus, was disear<le<l beeaiise of overlapping and of 
rociUgenologii: tliilicullies. 'I'lie use of llie semiereet j)osiiion (feet down at an 
angle of forty degrees) solved the prohlem iw providing optimum gravitational 
foree. 

AOopfnJ MrtJiod. — 'I'lie adojded teelmiipie indmled inji’ciioii of 100 e.c. of air into 
the emptied bladder and tahitig three lilm.', one in tli(> anteroposterior semi-erect 
(forty degnvs) position and one in eaeb semilaiernl {losition with the feet down 
!it an tingle of five or ten degrees. 



Fim 3, .t. — Paiionl I. K. Anteroposterior Ubn siiows no evidence oC jdacenta previa, 
.•illlunmli patient luul a marginal typo. 



Fie. 3, B . — Right scmllatcral view of vcsicocranlal space in Patient I. K., showing 
sharp deflection of posterior horn of bladder Indicative of a posterior marginal Im- 
plantation of tile placenta. 
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Measurements. — On. tlie roentgenograms, the space Ijetween fetal skull and blad- 
der was measured in order to establish standards of normality. The perpendicular 
distances between the two arcs were measured; on the anteroposterior cystogram in 
the midline and bilaterally at 5 cm. distance (Fig. 1, ^), and on the semilaterals at the 
symphyseal joint and 5 cm. posterior to this point (Fig. 1, JB). It was realized, of 
course, that the measurements obtained were not absolute but were subject to distortion 
according to the size of the patient. Normal patients (Table I) generallj’ presented 
measurements which closel}" approximated the average for the group, but occasional 
marked variations from the average considerably extended the range. On the other 
hand, in 4 patients with placenta previa (Table II) one or two measurements greatly 
exceeded the upper limits of normal, although the other values were well within the 
established range. The cystograms of the fifth patient (A.H.) were diagnosed 
as being suspicious for placenta previa because of variations in the width of the 
shadow rather than because the various measurements exceeded the upper limits of 
normal. 


Table I. Measurements in Centi.meters of the Space Between Bladder and 
Fetal Skull in Patients Without Placenta Previa 



POSITION 

MEDIUM 

NUMBER 

OF 

PATIENTS 

RIGHT 

MID 

LEFT 

AVER. 

RANGE 

AVER. 

RANGE 

AVEPi. 

PJVNGE 

Antero- 

Supine 

Air 

G1 

i.O 

0.7-2.2 

1.3 

0.8-2.1 

1.4 

niwBJ 

posterior 

Semi-erect 

Air 

32 


0.7-2.1 

1.1 

0.7-1.8 

1.1 

^EEI 





anterior 

POSTERIOR 







AVER. 

RANGE 





Semilateral 

Right 

Air 

74 

1.2 


1.7 

0.8-2.8 




Left 

Air 

1C 

1.1 


1.4 

0.7-2.3 




INTERPRETATION 

This form of roentgen diagnosis of placenta previa depends upon vi.sualization 
of the space between the fetal skull and the bladder. Normally this vesicocranial 
space is occupied by the bladder wall, peritoneal fold, uterine M'all, membranes, and 
fetal scalp; in placenta previa it is widened by the interposition of some portion 
of the placenta. Normally in all views of this space, the arc of the bladder shadow 
follows closely the arc of the fetal head. Measuring the width of this space in a 
series of patients without placenta previa has established certain adequate standards 
of normality, the upper limits of which arc considerably above the 1.0 cm. limit im- 
posed bj' some obsenmrs. It has, however, been impossible to establish standards 
for the diagnosis of placenta previa, because of the scarcity of patients with this 
abnormality. While diagnosis by this plan of film mensuration awaits further con- 
firmation, it is clear that in the anteroposterior film sudden or gradual widening 
of the soft tissue space, unilaterally or .“yimnctrically, strongly suggests an ab- 
normal position of the placenta. In the .semilateral view similar criteria obtain 
for positive diagnosis, i.e., sharp deflection of the anterior or posterior horn of the 
visualized bladder, and consequent widening of the soft tissue shadow (Fig. 'I, U)- 
In both views, with depression of the bladder arc, there is .symmetrical or unilateral 
di.splacenient upward of the pre.senting part. Naturally these gross A-ariations in the 
relations of the fetal head to the bladder can be expressed numerically (Table II). 

With exjierience, the interpretation of individual films becomes increasingly 
clear. Ninety-five per cent of this .series were readily interpreted, Avhilc with 
vertex presentations only .1 per cent pre.sented any difficulty. Abnormal presentation, 
fetal anomalies, physical defects in the mother, and technical errors in c.xposing 
the films accounted for those cystograms wliich were not amenable to interpretation. 
Abnormal presentations do not invariably preclude interpretation; this is true par- 
ticularlv in breech j)resentation. Horvover, accuracy is greater in excluding placenta 
previa than in its diagnosis (Fig. o). 
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In tliis series 5 out of the 23 patients Avith antepartum bleeding had placenta 
preA'ia. Four AA'ere accurately diagnosed from cystogi-ams, one (A. H.) being classi- 
fied as onlj' suspicious. In one patient AA’ith ante-partum bleeding and breech 
presentation, the cystogram Avas not conclusiA’e, but at deliA'ery the patient had pla- 
centa preA'ia. In the remaining IS patients Avith bleeding, placenta preA'ia Avas ac- 
curately eliminated. 

Among the 97 patients witliout clinical suspicion of placenta preA'ia, 3 presented 
radiographic data Avhich AA'ere diagnosed as posith'e. One of these left the hospital 
prior to delivery. Another began to bleed during the first stage of labor and e.\- 



Fig. 4, A — Patient G. W. Anteroposterior cystogram diagnosed as indicative of 
placenta preA'ia. Central placenta previa found at time of cesarean section. 



Fig. 4, f?. — Antcropo-stcrlor cystogram Uikcn on G. W. Avlth manual pressure .'ipplid 
to fundus. This prc.ssure oblltcrale.s all criteria dlagno.stlc of placenta previa. 
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amination revealed a low placental implantation. The third patient had no bleeding, 
and examination of the membranes indicated a normal implantation. The interpreta- 
tion of this film was obviously erroneous. 

Compound presentation, pelvic tumor, intrauterine blood clots, distended bowel, 
and contracted pelvis are conditions which should be ruled out before arriving at 
a positive roentgenologic diagnosis of placenta previa. Occasionally a film is en- 
countered in which the bladder and head are displaced to opposite sides of the bony 
pehds (]?ig. 6). This occurs especially in patients with roomy pelves, or with 
partial or complete engagement of the fetal head, and may lead to error. Eecalling 
that a mass on one side of the pelvis will displace both head and bladder to the 
opposite side will ordinarily permit an accurate interpretation. 


, t ' 

» ... 

I'- ■ , 


■■ -/.MK. 





i-' ' '‘‘•■'A 'i. - V i" 


Fig", 5. — ^Air cystogram of pa-ticnt with, breech presentation ^ illustrating how this 
presentation does not necessarily rule out accurate interpretation. This film shows 
no evidence of placenta previa. 



Fig. 6. — Normal anteroposterior cystogram illustrating possible danger of false inter- 
pretation because of assymeti'j" due to head displacing bladder laterally. 
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CONCLUSIONS 

1. Ail- cystograms provide a clearer, simpler, and more accurate 
method of delineating the bladder than do c 3 \stograms made witli 
liquid media because the space between the bladder and fetal skull is 
not obscured. 

2. The combination of semilateral and semi-erect anteroposterior 
positions offers greater accuracj' in the diagnosis and localization of 
placeiita previa than does the use of the anteroposterior position 
alone. 

3. Measurements of the vesicocranial space in 5 patients with pla- 
centa previa, as Avell as standards established from measurements of 
patients without placenta previa, are presented. 

4. The high degree of accuracy of the cystographie method for 
diagnosing placenta previa is confirmed. 

The authors wish to thank the members of the Department of Radioloffj' for 
valuable suggestions. 
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DISCUSSION 

DR. HARLEY E. ANDERSON, Omaha, Neb. — Tliis procedure is extremely val- 
uable in ruling out placenta previa. In vertex presentation with no space interven- 
ing between the fetal skull and bladder, it can be accepted that the placenta is 
normally implanted. 

It has been hoped also that this procedure might differentiate the types of 
placenta pre^da and in our experience this lias been possible. In the marginal 
and lateral implantation there is but a slight space intervening between the fetal 
skull and the bladder on the side where the placenta is found and the bladder 
does not show the usual flattening that is found in the central implantation. In 
the centrally implanted placenta on the other hand, the head is usually separated 
from the superior surface of the bladder by some 2 to 4 cm. In addition, the 
bladder has a characteristic contour, consisting in an increased concavity of its 
superior margin which is very likclj' produced by the pressure of the placenta 
against the bladder. 

We do not believe that it is the presenting part which produces pressure against 
the bladder but rather that the luessure is produced by the placenta itself against 
the bladder. In substantiation of this statement, we have had one case of 
transverse presentation complicated by a centrally implanted placenta previa. The 
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diagnosis ■was made on the characteristic flattening of the bladder which was un- 
doubtedly produced by the pressure of the placenta upon the superior surface of the 
bladder and not by the presenting part inasmuch as there was none in the pelvis. 

It has been rather conclusively demonstrated that cj-stography is of no value 
in a differential diagnosis between ablatio placentae and placenta previa for the 
reason that there is an appreciable space between the fetal head and the maternal 
bladder in both instances. The cause of this space in ablatio placentae is ver}- 
likely the blood which has gravitated to the lower uterine segment. However, the 
bladder shadow is thicker and does not give the usual flattening tliat is so charac- 
teristic in placenta previa. This should be of help, but clinical judgment in prema- 
ture separation of the placenta should still play the major role. 

DR. OWEN F. EOBBIlSrS, Minneapolis, Minn. — With regard to measurements, 
I have had occasion to measure the craniovesical space in a number of instances, 
although I recognize that the measurements presented by Drs. Prentiss and Tucker 
may be more accurate. Abnormal presentations were not considered in my group, 
so there were 175 cases studied and corrected for disproportion by the Thoms’ 
grid. I centered the tube over the symphysis, the patient was prepared and the 
plate and tube left in situ, then the TJioms’ grid was placed 2 cm. below tlie 
symphysis. After the giid has been placed, a flash exposure was taken. This 
picture I am showing was taken by means of that technique. In this next slide, 
you see the craniovesical space is between 0.2 and l.S cm. wuth a few beyond 2 cm. 
These were taken at seven months. The next slide shows the patients at eight 
months and at term. ]My figures are close to tliose of Drs. Prentiss and Tucker. 
The space is normally greater than 1 cm., especially in the seventh month of 
pregnancy. In my series I incidentally encountered a patient with a central 
placenta previa, later proved by cesarean section. The measurements were 6.3 and 
Lg cm. 

I might mention the negative value of x-rays in breech presentation. In my 
series there were 10, ten of which could be read as negative and placenta previa 
ruled out. 

DR. T. W. WEUM, Minneapolis, Minn.— -In the series of cases reported by 
Hde, ITrner, and myself I was fortunate to have a case referred to me in which 
clinically we made a diagnosis of placenta previa at about seven months. Roent- 
genologic examination was made principally to determine the maturity of the baby, 
so that a section could be performed at that time and have a viable baby. We 
were pleased to find the roentgenogram showing a distinct mass lying between 
the partially filled urinary bladder and the liead of the fetus. Four days later 
I was able to verify the roentgenogram by the operative findings. This led us 
on to further study by using a contrast medium in the urinary bladder. 

DR. PRENTISS (closing). — There are three points which I wish to emphasize 
in oui' studv. First, air makes an excellent conti-ast medium witliout obscuring any 
more dense shadows on the x-ray film as is illustrated by this first film. The bladder 
is saucered when depressed by the oncoming head, and therefore the edges of the 
saucer would obscure the craniovesical space if an opaque medium were used to 
outline the bladder. However, air, being less opaque than the tissues in question, 
does not obscure them, and therefore the craniovesical space is outlined in sharp 
relief. 

Second, the clarity of the outline and contrast obtained by air makes it the 
more desirable medium to use in obtaining accurate measurements of the cranio- 
vesical space. 

Third, failure to diagnose the presence of a marginal placenta will occur re- 
peatedly unless views of the posterior part of the craniovesical space are obtained, 
as was illustrated by the films of two of the patients presented. Films obtained 
in the right semilateral position silhouette the left posterior portion of the cranio- 
vesical space. The opposite is true of the left semilateral position. Both must be 
obtained before marginal implant-ation of the placenta may be excluded by means of 
cystograms. 
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Virgil S. Counseller, M.D., Rochester, Minn. 

(From the Division of Surgery, ihc Mayo Clinic) 

T he term “endometriosis,” familiar to surgeons and gjmeeologists. 

was introduced bj’" Sampson^®'^® to describe jieculiar lesions wliicli 
occur in adult women and which are found almost exclusively in the 
pelvis or lower abdomen. Regardless of their particular location, 
these lesions have as their common denominator the presence of endo- 
metrial tissue Avhieh is indistinguishable pathologically and physio- 
logically from that found within the uterine caAuty. The}’' are neither 
tumors in the ordinary seiise of the word nor products of inflamma- 
tion, although they have some of the characteristics of both orders of 
pathologic phenomena. 

Endometriosis appears to be associated frequently with primary 
or secondary sterility and in a large proportion of cases there is asso- 
ciated disease of the uterus or adnexa ; it is also interesting to note 
that in many patients in whom this condition is found, an abdominal 
or a pelvic operation has pi’eviously been performed. Thus, in a re- 
cent study at the Mayo CHnie, an incidence of pregnancy of only 56.5 
per cent was found; previous surgical procedures had been carried 
out in 54.2 per cent of patients and associated disease of the uterus 
or ovaries or both was found in over 50 per cent. 

Aberrant endometrium may appear within the uterus, in the pelvic 
tissues or organs and finally in locations which aim distant from the 
uterus. In the uterus, the endometrial productions may be within the 
muscle, under the peritoneum or in the region of the cervix. External 
locations may be the tube, ovary, the rectovaginal septum, the cul-de- 
sac, the bladder, rectum, the uterine and ovarian ligaments, the pelvic 
lymph glands; more rarely the large or small intestine, the appendix, 
the inguinal I'cgion, the labia, the umbilicus, laparotomy sears or the 
lungs may be involved. In all of these various locations, the patho- 
logic findings are identical ; there are glandular tubules identical with 
the epithelial diverticula of the uterine mucosa, formed of simple 
columnar epithelium, which is often ciliated. Around these epithelial 
formations one finds a connective tissue containing nuclei which re- 
semble those in tlie subendometrial tissue of the uterus; there may 
also be smooth muscle fibers between the epithelial islands, the whole 
recalling a miniatui-e uterus. In addition to this morphologic resem- 
blance, the endometrial formation, under the influence of the ovarian 
hormones, follows the menstrual cycle of the uterus; hemorrhage oc- 
curs, cysts form and rupture may ensue. ^Moreover, during pregnancy, 
the ectopic tissue undergoes formation of decidua, involution occur- 
ring subsequently. 

*ricn(l at tlia Anrmal Mc«‘tinpr of tlio rontnil .•\H.‘?oci!itlon of Ob.‘<tf!trlci.'in.‘< and 
GynccoloKists, Minncapoll.s, Minnc.suta, October G to 8, lil.'iS. 
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The iimiiber and tlie diversity of the hypotiieses which purport to 
explain the pathogenesis of the mentioned plienomena are ample evi- 
dence of the uncertainty which still enshrouds the origin of endo- 
metriosis. It must, howcA’^er, he borne in mind that in this condition 
scA^eral distinct pathogenic factors may operate, just as in carcinoma 
generalization may occur by virtue of lymphatic, Amseular, and con- 
tiguous dissemination. In a general Avay these Amrious hypotheses 
haA’e been grouped into the three following classes: (1) embiyonic, 
(2) metaplastie, and (3) migratory. 

HYPOTHESES OF EAICRYONIC PATHOGENESIS 

The Wolffian hypothesis of von Recklinghausen and the Mullel'ian 
hypothesis, Avhieh was championed especially bj' Cullen, could at best 
explain only the endometriomas in the immediate Aueinity of the 
uterus, Avhere these embryonic residues could eonceiAmbly exist. These 
hypotheses are chiefly of historical interest today. 

HYPOTHESES OF jMETAPLASTIC PATHOGENESIS 

lAvanofi! first suggested a serosa-epithelial metaplasia ^ of the peii- 
toueum; Meyer, Lauche and others have developed this hypothesis. 
Supposedly, under the influence of an inflammation or of an oAmrian 
hormonal action, the pelAuc peritoneum might form tubular imagina- 
tions Avhich Avould sink more or less deeply into the tissues of sub- 
jacent organs. Simultaneously, the flat endothelium of the involved 
iperitoneum might become transformed into columnar epithelium, thus 
producing an adenomatous appearance. In addition, around these 
glandlike cavities, the connectiAm tissue might take on the characteris- 
tics of the sub endometrial tissue and muscle fibers might appear. Pick 
conceiA^ed a like process iiiAmlving the germinal epithelium of the 
OAmry. Others liaA^e suggested a metajilasia of lymphatic endothelial 
tissue. 

Although the common celomic origin of the peritoneum, the OAmiy, 
and the Mullerian ducts might be consistent Avith these hypotheses, it 
seems that they assume profound histologic and physiologic changes 
for adult peritoneum; it is cleaily established that the oAmiian hoi- 
mones haA>’e an important effect on fully deA’^eloped^ endometiiomas, 
but it is certainly not established that they might initiate the dcA’^elop- 
ment of these lesions. It must be stated, hoAAmAfer, that some Avriters 
liaA^e assumed embryonic rests undeil^idng the mesothelial change into 
adult endometrial tissue. 

HYPOTHESES OF MIGRATORY PATHOGENESIS 

These hypotheses assume that the endometrial tissue in endometri- 
osis has its origin in the uterine mucosa. 

Contiguity . — ^It is generally accepted, as originally suggested by 
Cullen, that adenomyomas of the uterus illustrate an invasion of t e 
uterine musculature bj’" its endometrial lining. It is also recognized 
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that such adenomyomas may be directly traced to the subserosal tissue 
or to the cul-de-sac, bowel or abdominal wall, as emphasized by Hasel- 
horst. This, however, does not obtain in most cases of endometriosis. 

Implaniatwii. — Sampson’s hypothesis of retrograde menstruation 
with possible incubation of endometrial implants in the ovary is suffi- 
ciently familiar not to recpiire much elaboration. In operations per- 
formed during the menses, blood has frequently been seen coming 
from the tubes and in several instances of atresia of the cervix a 
similar phenomenon has been observed. However, the grafting in the 
pelvis of devitalized endometrial elements found in menstrual blood 
is speculative and this hj^pothesis does not explain endometriosis of 
the groin or of the umbilicus. 

King’s assumption that hemorrhagic corpus luteum or other cysts 
of the ovary might be the starting point of endometriosis, relates the 
implantation with the metaplastie hj’^potheses and is subject to the 
same criticism. 

Lymphatic metastasis. — This hypothesis assumes that endometrial tis- 
sue from the uterus may be carried by lymph channels to points outside 
the uterus. Sampson^® sugge.sted this possibility" in 1922. Halban in 
1924 was the first writer to put forward lymphogenous metastasis as 
a general explanation of all forms of endometriosis, which he called 
‘'metastatic hysteroadenosis.” It is assumed that during menstrua- 
tion, by virtue of the indefinite limit between endometrial tissue and 
the subjacent tissues, epithelial elements may enter open lymphatic 
vessels and be carried to the subserosal lymphatics or to the utero- 
saeral ligaments, the broad ligament, the ovaries, the round ligaments 
or the abdominal wall. The known lymphatic drainage of the uterus 
enables the tracing of a possible course to all of the locations in which 
endometriosis has been described, including its occurrence in ordinary 
laparotomy sears. This hypothesis seems to explain the histopatho- 
logic phenomena in endometriosis more adequately than any other, 
since it assumes an origin from the uterus; it includes intrauterine 
adenomyomas as well as extrauterine endometriomas ; it is eon.sistent 
Avith the finding of endometrial tissue definitely within lymph nodes 
and Avithin lymph capillaries (Gricouroff'*- •'* and Henry). The chief 
objection AAdiich one may raise to it is that normal tissue supposedly 
does not metastasize. HoAveAmr, EAAung pointed out that metastasis is 
associated with thyroid adenoma, chondroma, leiomyoma, and normal 
chorionic tissue; it must be noted moreover that the proliferation of 
the uterine mucosa and its proliferation into the uterine musculainre 
during menstruation are unique processes in the normal organism and 
might be compared to the conditions Avhich oblain in carcinoma. Nor- 
mal islands of endometrial ti.ssue haA'c also been obseiwed in the pehdc 
lymph nodes lying next to carcinomatous tissue in cases of carcinoma 
of the uterus (Leidenius). 

The hypothesis of lymphatic metast.nsis must also include occasional 
blood A’ascular metastasis. The obserA-ation of Sampson in 1927 of 
A'iable endometrium AA'hieh had entered the sinuous A'eins of the uterus 
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during menstruation does not appear to have been verified and Jacob- 
sen reported in 1933 that he had failed to effect the trauspiantation of 
endometrium through the blood vessels. However, endometriosis of 
the lung has been observed by Schwarz and it is difficult to explain 
this on any basis other than a blood vascular dissemination. 

CLINICAL PHENOMENA 

’ Pelvic pain, usualty associated until the menstrual periods, is the 
single most imiiortant symptom which induces the patient with endo- 
metriosis to consult the physician. Disturbances in the amount or 
character of the menstrual flow are usually of secondary importance 
and are seldom of such significance as to constitute the patient’s prime 
complaint. It is important certainly that some patients with this 
disease have iielvic pain and that some do not, at least to an.Y appreci- 
able degree. Also, why it manifests itself in the great majority of 
eases during the latter part of the third decade or earlj^ in the fourth 
decade is a problem. The absence of pain may be ascribed to the fact 
that it is the rule to designate large chocolate cysts of the ovaries 
with intimate attachment to the uterus, enl-de-sae and bowel as endo- 
metriosis, although it is frequently impossible to demonstrate any 
endometrial tissue in any of the tissues removed surgically. However, 
one encounters true endometriosis associated with pain in which one 
finds coexistent chocolate cysts of the ovary and therefore there are 
probably two different but closely related pathologic entities. Broders 
states without reservation that tarry cyst formation of the ovary and 
endometriosis are two different conditions pathologically, although 
they maj^ or may not coexist in the same patient. The foregoing re- 
marks, therefore, imply that the endometrial implant is productive of 
pain, whereas it is my observation that mere chocolate cyst formation 
is rarely painful. Most patients with the latter condition seek }nedi- 
cal attention for menstrual disturbances and not because of dysmenor- 
rhea. The character of the pain then in endomet7-io.sis should have 
certain features which should aid in diagnosing the location and the 

. extent of the disease. 

Those who have been interested in Ihe type of pain produced by 
viseei’a, such as the ga.strointe.stinal tract for example, have definitely 
established the fact that there are two types of ]iain produced by an 
intrinsic lesion of the stomach or bowel depending on its location and 
extent. As long as the lesion is confined to that portion of the bowel 
only, the pain is of a visceral or sympathetic type and has no localiz- 
ing symptoms, but if the lesion becomes penofraling or involves any 
adjacent tissue by an inflammatory reaction, the pain becomes somatic 
or spinal sensory in type. The pain then becomes referred over the 
course and extent of the spinal sensory nerve which projects to a par- 
ticular segment of the trunk and can be localized in that area. A good 
example of this is noted in acute appendicitis. The pain at the onset 
is a generalized epigastric distress which is a visceral pain, but the 
instant the inflammation involves the local peritoneum the distrc.ss 
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becomes severe and localized over tbe right lower quadrant as a so- 
matic or spinal sensoiy pain and, therefore, the abdominal wall be- 
comes tender in proportion to the immlvement of the peritoneum. 
Rivers has exiiressed the opinion tliat the visceral pain is due to the 
resistance to contraction, because there is no pain, for example, in a 
dilated stomach or intestinal segment where the dilatation is of long 
duration, and tliat the same situation becomes true for the biliary 
s3'’stem or the urinaiy tract. 

It seems logical to assume that the pelvic viscera and adjacent 
peritoneum should portraj’’ the same visceral and somatic type of pain 
as do the other abdominal viscera. There are several reasons to be- 
lieve this to be true. For example, the pain experienced from an 
acutelj’- inflamed Fallopian tube is at first a pelvic distress associated 
with some uterine cramps but Avithin a few hours, or as soon as the 
peritoneum of the tube becomes inflamed, the pain is localized to either 
side immlved and there is tenderne.ss over the adjacent abdominal 
wall. This localized pain is often mistaken for acute appendicitis. On 
the other hand there is no pain in a ehronicallj’- distended tube, for 
example in a hydrosalpinx. There is no pain experienced in a sloAvly 
developing ovarian cj^st even though it attains tremendous size, but if 
it becomes acutely' distended Avith blood or tAvists on its pedicle, a 
moAmment AAdiieh iinmlA’^es the peritoneum at its base, the pain becomes 
seA'ere and at once local in its distribution. 

The pain of primar.y dA'smenorrhea is a pure Ausceral or sj’'mpathetic 
type of pam, since nothing is invotyed but the contracting uterine 
musculature and the pain is referred to as a uterine cramp. If there 
is anj' change in the duration or scAmrity of this pain or if a Aj’^smenor- 
rhea is acquired A\'hen one did not preAdousl}’’ exist to any noticeable 
degree and if it becomes progressiA’^e, this is presumpttye eAudence that 
endometrial ti.ssue has iiiAmded the uterine musculature, since it is sub- 
ject to the same ph^’siologic stimulus as the normally placed endo- 
metrium. The dj'smenorrhea is a prolonged and more intense Ao’sceral 
pain. IIoAveAmr, it has been obseiwed that if the endometi’ium is out- 
side of the utei'us itself, the pain is more likely to be of a different 
character; for example, an endometrioma of the round ligament pro- 
duces pain Avhich is referred to the inguinal regions, and those endo- 
metriomas located under the broad ligament and along the ovarian 
ligament are referred to the groin and inner side of the thigh, a pain 
AA'hich is purel.v somatic in type. One patient in our series in AAdiom 
the lesions Avere along the left peh’ic AAmll and lateral .surface of the 
sigmoid, experienced pain oiiIa' in the left epigastrium. The onlj" ex- 
planation is that the pain Avas refei-red up to the spinal sensoiy nerA-c 
supplying that portion of the parietal peritoneum. When the endo- 
metrial tissue iuA-olves the rectoA-aginal septum or the peritoneum of 
the rectosigmoid juncture of the colon the distress is often referred to 
the anal region, and avIicii tlie mucous membrane of the rectum be- 
comes attached to it there is a desire to defecate. Rectal emissions 
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also are paiufiil. Similarlj^ endometriosis involving the bladder wall 
resembles cystitis in its symptoms. 

The development of these various lesions is a slow and progressive 
aft’air. Probably the process is initiated soon after the onset of men- 
struation, but it does not become of clinical importance until in the 
third or fourth decade when the lesions become sufficiently diffuse. 
We at the hlayo Clinic are convinced that in girls in the second and 
third decades at least, endometriosis is in man}’' eases responsible for 
pelvic pain and prolonged dysmenorrhea, although the lesions are not 
firm enough to palpate either vaginally or rectally. In many instances 
the prolonged dysmenorrhea is probably due to endometrial tissue 
within the uterine musculature. 

In this connection it is of interest that in a recent series of 92 pa- 
tients from whom definite information was obtained regarding dys- 
menorrhea it was ascertained that the average age of onset of severe 
symptoms Avas 28.8 years, but the symptoms of some patients had 
begun during the second decade. The average age at operation was 
found to be 37.1 years. Furthermore, the average duration of symp- 
toms prior to sui’gieal treatment was 10.3 years, excluding 18 patients 
in whom the duration Avas less than one year. 

TREATMENT 

Since heterotopic endometrium is subject to the same physiologic 
stimulus from the ovary as the normally situated endometrium, it 
naturally folloAvs that removal of both ovaries or their destruction by 
radium or roentgen ray Avould render all endometriomas inactive. 
This is, of course, desirable if the patient is near the climacterium, but 
unfortunately most eases of endometriosis occur during the most 
active reproductive period of life, that is in the third and fourth 
decades. The problem then is one of relief from pain and preservation 
of the menstimal or reproductive functions or both. HoAvever, too 
much emphasis should not be placed on the latter for Ave have found 
that 48.9 per cent of 131 married patients Avith this disease either had 
never been pregnant or had had only miscarriages. The absolute 
sterility Avas 32.1 per cent. In vieAV of this evidence one should not 
endeavor to preserve the reproductive function in cases where this 
disease is diffuse, but to restrict such efforts to instances AAdiere the 
disease is unilateral or AAdiere there are relatively fcAv implants on the 
peritoneum, and Aidiere the adnexa are freely movable. Further im- 
portant evidence militating against preservation of the reproductive 
function may be inferred from our results folloAving conservative sur- 
gery in these patients. In 55 eases in AAdiich pregnancy could have 
reasonably been expected, it actually did occur in only 7 patients, 
resulting in a total of 10 children. 

Since the average period of time Avhieh elapses from the onset until 
the patient seeks relief is ten years, it is most likely that the disease 
has become too extensive for satisfactoiy conservative surgical treat- 
ment. Our efforts then should be directed to relief of pain Avithout 
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complete castration, at least when the patient is less than thirty-seven 
years of age. However, there are some instances in patients imder this 
age in which it is futile to attempt anj’’ iirocedure other than castra- 
tion or if feasible a panhysterectomy. 

We feel that patients in the third and fourth decades of life at least 
should be submitted to surgical treatment rather than to radium or 
roentgen therapy, because it is impossible to determine clinically 
whether complete cessation of function of the ovary is advisable. Fur- 
thermore, it is much wiser to Imoiv whether there is any other asso- 
ciated pathologic condition of the pelvic organs before submitting the 
patient to castration by radium or roentgen rays. The one exception 
to this rule may be a large adenom3mma of the rectovaginal septum 
which cannot be removed surgieallj'- without considerable risk of pro- 
ducing a rectal fistula. 

The relief of dysmenorrhea due to endometriomas is a simple matter 
Avhen these are confined to the uterine musculature. Since the pain 
from the uterus is purely a viscei’al pain it should be adequately re- 
lieved by a presaeral neurectomy together with complete excision of 
all uterine endometriomas. Also, it is probable that in these particu- 
lar instances where the disease is eonfined to the uterus, presaeral 
neurectomy will postpone disability from pain arising from recur- 
rences within the uterus, or the patient may reach the menopause before 
further treatment becomes urgent. 

Obviously presaeral neurectomy is futile for the relief of pain aris- 
ing from endometriomas involving the round ligaments, lateral pelvic 
walls, and so forth, a pain which is principally somatic in type. There- 
fore, in instances where the uterus itself is not involved, presaeral 
neurectomy as a protection against recurring pain is hardly advisable. 

Surgical treatment of heterotopic endometriomas other than those 
in the uterus should be influenced by the fact that in some instances 
almost complete relief has been obtained by cauterization of the im- 
plants or by partial resection by the surgical diathermy loop. 

At the Majm Clinic our surgical treatment consists in preservation 
of one or both adnexa where possible, and complete excision of all 
adenomatous tissue involving the uterus; in these patients a pre- 
saci’al neurectomj’- is routinely performed. Also, complete or partial 
excision of all heterotopic endometriomas is done with the surgical 
diatherm}' Avire loop. 

If the disease does not lend itself to tlie.se conservative procedures, 
then radical removal of all pehde organs is performed regardless of 
the age of the patient. 

SUMMARY 

The various hypotheses regarding the etiologj' of endometriosis have 
been brieflj' outlined. From the manner of the distribution of the im- 
plants, the hj'pothesis that endometrial ti.ssue from the uterus is car- 
ried by lymph channels to points out.side the uterus presents the least 
objections to its explanation. The li.vpothesis is extremely simple, 
logical and entirely possible. 
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Pelvic paiu, quite definitely related to menstruation, is tlie prin- 
cipal reason tlie patient seeks relief. There is usually a ten-year history 
from the onset of the disease and the symptoms have been progressive. 
There are most likely tAvo types of pain, Ausceral or sympathetic and 
somatic or spinal sensory. The latter becomes evident when the peri- 
toneum of the cul-de-sac, lateral pelvic Avail, and round ligaments is 
inAmWed. 

Surgical treatment is either radical or conservative, depending on 
the extent and inAmlAmment of the lesions. If conservatiAm treatment 
is performed it is necessary to carry out such procedures as Avill re- 
lieA’^e pain as Avell as conserve the menstrual or reproductive functions. 
The pain may be relieA’-ed or alleviated bj’' complete excision of the 
lesions from the myometrium plus a presacral neurectomy Avhen the 
lesions are limited to the uterus. Other heterotopic lesions may be 
attacked by complete excision AAdiere possible by the surgical loop 
diathermy or partial resection AAdien lesions are located in the sigmoid 
or the rectoAmginal septum. 


REFERENCES 

(1) Broders, A. C.: Personal communication to the author. (2) C^illen, T. S.: 
Johns Hopkins Hosp. Eep. 6: 133, 1897. (3) Ewing, James: Neoplastic Diseases: 

A Treatise on Tumors, ed. 2, Philadelphia, 1922, W. B. Saunders Company, 1054 pp. 
(4) Griccntroff, Georges: Bull, de I’Assn. fran§. p. I’etude du cancer 25: 759, 193G. 
(o) Gricouroff, G.: Paris med. 1: 249, 1937. (6) Halhan, J.: Wien. Min. Wchnschr. 
37; 1205, 1924. (7) Eaeelhorst, G.: Ztschr. f. Geburtsh. u. Gyniik. 105: 1, 1933. 

(8) Henry, J. S.: Surg. Gynec. Obst. 44: 637, 1927. (9) hoanoff: Quoted hy 

Harlitz, H. F.: Endometriosis, Oslo, Karstes Boktrykkeri, 1934, 400 pp. (10) 
Jacohsen, F. G.: Arch. Path. 15: 1, 1933. (11) King, E. S. J.: Surg. Gynec. 

Obst. 50; 1, 1930. (12) Lauclie, Arnold: Virchow’s Arch. f. path. Anat. u. Physiol. 

243: 298, 1923. (13) Leidenius, Laimi: Acta obst. et. gjmec. Scandinav. 10: 32, 

1930. (14) Meyer, Bolert: Ztschr. f. Geburtsh. u. Gynak. 49: 32, 1903. (15) 

Bide, X/udwig : Berl. klin. AVchnschr. 42: 502, 1905. (16) von, Bedclinghausen : 

Quoted hy Harhits, H. F. : Endometriosis, Oslo, Kirstes Boktrykkeri, 1934, 400 pp. 
(17) Fivers, A. B.: Personal communication to the author. (18) Sampson, J. A.: 
Am. j. Obst. & Gynec. 4: 451, 1922. (19) Sampson, J. A.: Am. J. Path. 3; 93, 

1927. (20) Sampson, J. A.: Am. J. Obst. & Gynec. 14: 422, 1927; Tr. Am. Gjmec. 

Soc. 52; 171, 1927. (21) Sdiwarz, 0. H.: Discussion, AJr. J. Obst. & Gynec. 

36; 887, 1939. 

DISCUSSION 

DB. JAMES W. McGELL, Superior, Wis. — One of the etiologic possibilities not 
mentioned is that of disturbed ovarian function. Dougal of Manchester, for ex- 
ample, believes that the excessive production of estrin has a profound influence in 
the causation of endometriosis. Meigs of Boston has made the suggestion ^ t lat 
late marriage, contraception, and late conception may be factors on the basis of 
continued stimulation b)' the follicular hormone, unrelieved by the physiologic rest, 
so to speak, furnished by the occasional advent of pregnancy. 

The association of sterility with this condition is^ well recognized, although 
opinions differ as to the mechanism. Endometriosis is so frequently associated 
with ovarian, or uterine disease that it is difiicult to say which is the cause and 
wliich the effect. Sterility may be due directly to endometriosis or it may be due 
to ovarian dysfunction. 

Even though conservative surgeiy is frequently disappointing inasmuch as sub- 
sequent operation is so often necessary, still one would hesitate to advise more 
radical treatment, especially in younger women. Yet Pemberton states categorically 
that the grounds for conservative treatment must be strong and clear to justify 
it. 



796 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


If ii patient is near tlie menopause it should be borne in mind that the condition 
will frequently subside Avithout treatment. Because of the infiltrative character 
of the disease, radium must be used with caution. Severe necrosis may follow 
the use of intrauterine radium in the event that bowel is adherent to the uterus. 
The mere presence of endometriosis in itself does not justify treatment, in the 
opinion of Keene and Kimbrough; they believe that unless symptoms directly 
referable to the lesions are present, no treatment is indicated. 

DE. WILLAED E. COOKE, Galveston, Tex. — For some time I have been 
making a study of the localization of pain in the pelvic region. For this study 
endometriosis has proved to be an excellent guide on account of its localization in 
various areas. 

It is possible to differentiate between visceral and peritoneal pain. Peritoneal 
pain is referred to definite locations which do not correspond with the location of 
the various A’isceral types of pain. This observation has been so constant that 
we have been able to make diagnoses of endometriosis solely upon the peritoneal 
localization. 

To aid in the diagnosis Ave ask the patient Avhether she has a new type of iiain 
accompanying and following menstruation AA'hich is different from some previous 
type of dysmenorrhea and Avhich has become more severe and more prolonged Avith 
each successive bleeding phase. If she giA-es a history of a different type of pain 
in a different location it is highly probable that she has deA'cloped an endometriosis. 

In cases of endometriosis in younger Avomen, it is of course undesirable to halt 
its progress by castration or other radical operative means, but at the same time 
these cases demand relief of pain. Presacral sympathectomy relieves pain only in 
the uterus, tubes, and to a limited extent in the upper vagina and the anterior 
wall of the cul-de-sac. It does not relicA'e pain due to endometriosis of the ovaries 
or of the intestinal tract. In cases of oA’arian endometriosis Ave haA'e found it 
necessary to divide the ovarian nerA'cs Avhieh accompany the ovarian leash of 
A’ossels. Since it is impracticable to perform a periarterial sympathectomy, it is 
nccessarj' to dh’ide the ovarian arteries and A-eins, ligating each cut end. IVe have 
found this entirely satisfactory in relief of OAmrian pain and Avithout any sequelae 
in the form of disturbances of ovarian function. lYlien the endometriosis is localized 
to areas of the peritoneum Avhich are not innervated through the presacral plexus, 
but through spinal nerves, AA'e have not found it possible to perform the necessary 
neurectomy. 

We have had four cases in AA'hich neurectomy Avas performed and the endonie- 
trio.sis has undergone marked regi-ession. One of these patients has had tAA'o chil- 
dren since the operation and there is no palpable mass. In another case the mass 
is reduced to a fifth of its original size; another has only a small mass in tlic 
right uterosacral ligament about the size of a pea. This case had practically a 
complete diffuse infiltration of the entire area betAveen the genitalia and the anterior 
surface of the rectum. 

From these cases it seems probable that regression and ultimate disappearance 
of the endometriosis may occur. Wliethcr the .sympathectomy and oA-arian neurec- 
tomy had anything to do Avith the regression is problematic. 

DE. JEAN PAUL PEATT, Detroit, Mich. — It seems possible to relieve some 
of the pain due to endometriosis by cutting doAA'n the ovarian function. The pain 
of endometriosis is not constant throughout the cycle but occurs during the time 
that the endometrium is stimulated by the ovarian factor. If avc cut doAA-n the 
amount of ovarian tissue it tends to reduce the amount of discomfort the patient 
experiences. We luiA'e found it quite helpful in reducing ovarian function to re- 
move one ovary and a half or a third of the other. In instances in AA'hich this has 
been done, one patient has had three subsequent pregnancies AA'hich made the con- 
servatiA'e procedure AA'orthwhile. The majority are completely relicA'cd of pain. 
Thev are told that if the pain returns, they can be entirely relicA-cd by x-ray treat- 
ment of the remaining ovary, q’his has seldom been necessary because cutting doAA'ii 
the ovarian function has made the patient reasonably comfortable. 
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DB. COIJNSELtl/EB (closing). — believe the condition is closely allied to 
malignant disease and yet the tissue is supposed to be normal. Nevertheless, at 
the meeting of the American Gynecological Association, in Asheville, Dr. Schwarz, 
of St. Louis, referred to two cases of endometriosis of the lung in wliich the patients 
bled from the bronchus every month. A piece of tissue was removed through the 
bronchoscope; biopsy showed that it was ectopic endometrial - tissue; therefore, 
roentgenotherapy was employed and the bleeding stopped. 

My chief purpose in discussing this subject was to demonstrate that on the basis 
of the clinical signs one could tell the patient definitely regarding her chances of 
cure and whether radical operation would be required. If one could place on a 
chart where the pain is referred one could show that structures other than the 
uterus are involved. The prognosis as to subsequent pregnancy or recurrence could 
be more definite. 

I have a slide showing a section of endometrium taken from the uterus of a 
woman twenty-two years of age. She was scheduled for hysterectomy. I excised 
either eleven or thirteen points of endometriosis, reconstructed the uterus and did 
a presacral resection. Since the operation she has been menstruating regularly and 
without pain. That was five years ago. 


URETERAL INJURIES IN GYNECOLOGIC SURGERY^' 

Michael L. Leventhal, M.D., F.A.C.S., Irving J. Shapiro, M.D., and 
Alfred J. Platt, M.D., Chicago, III. 

(From the Gynecologic-Vrologic Clinic, Michael Feese Hospital) 

I NJURY to the ureter is a serious complication in gynecologic surgery. 

It has been estimated from reports by several authors that 1 to 3 
per cent of all pelvic operations are complicated by this accident. Al- 
though this incidence is veiy high according to our exxierience, there 
are undoubtedly many unrecognized and undiagnosed cases ; particu- 
larly tvhere complete ligation of a ureter leads to an aseptic atrophy 
of the involved kidney. In such eases, the remaining kidney takes up 
the complete urinary function without any S3’'mptoms or signs. 

The type of injury is often difficult to determine unless recognized 
at the time of operation; but the various possibilities include ligation, 
transfixation h^’ suture, angulation or constriction bj’' adjacent liga- 
tion, incision (longitudinal, transverse) and necrosis. The latter ma.v 
be due to pressure from a clamp or to circulatory disturbairce follow- 
ing denudation, as not infrequently’^ occurs in the extensive dissection 
invoh’ed in a radical Wertheim operation. 

A realization on the part of the gymecologic surgeon of the course 
of the ureters rrormall,v and as modified by extensive pelvic pathology 
constitutes the best prophylaxis against ui’eteral injury. Bi’own. in 
his report of a group of postoperative rrreteral injuries, states that 
normally the ureter is 1.5 cm. from the utcims at the internal os and 
1.0 cm. from the cervix at the vaginal r’efleetion. Such close proximity 
wan-ants the utmost caution in the placing of clamps and ligatures. 

‘Read at the Annual Moctinp of the Central A.^.^oclation of Ob-Ktetrician.' .and 
Gynocolopists, Minneapolis. Minn., Oct. G to S. ISSS. 
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Since the course of the ureters may be markedly distorted in pelvic 
disease, the axiom “stick close to the pathology” is a good prophylactic 
measure in any eomplicated pelvic dissection. Incomplete mobilization 
of the bladder from the cervix invites catastrophe bj’’ placing the 
ureters too close to the field of clamp and ligature. This is especially 
pertinent in bladder plasties and hysterectomy, particularly total. In- 
clusion of the puboeervical fascia in the lower clamps during the 
performance of a total hysterectomy, as described bj’’ Richardson, 
diminishes the possibility of injury to the ureters. This technique 
also obviates unnecessary hemorrhage, where frantie attempts at hemo- 
stasis often lead to involvement of the ureter. An intraligamentous 
tumor usuall 3 ^ causes marked distortion in the eourse of the ureter, 
and the control of bleeding from the bed of such a growth may en- 
danger the ureteral integritj’’. In our experience we have found that 
troublesome bleeding in such a case is best treated by packing, drain- 
age through the vagina and the construetion of a “pelvie diaphi’agm,” 
rather than bj'’ uncertain ligature. The value of inserting ureteral 
catheters as a proph.ylaetie measui*e is highlj'^ questionable. They maj' 
give a false sense of securit.v, and bj’- altering the normal position of 
the ureters, render them more liable to injury. In many instances we 
have been unable to locate them by palpation, and their mere inti’O- 
duction may give rise to infection, ureteral colic, and oliguria, with 
great possibilities of increasing the postoperative morbidity. 

In April, 1938, Feiner reported 8 cases of ureteral injury and collected 702 
cases through 1936. Of the total of 710 cases, 109 were bilateral and 601 ■were 
unilateral. In 236 of these cases collected during the period 1925 to 1936, 23 per cent 
occurred during radical abdominal hysterectomy for cancer, 20 per cent during total 
abdominal hysterectomy for benign disease, 18 per cent during supracervical hy.stercc- 
tomj', 15 per cent during vaginal hysterectomy (one-third of these cases ■were radical 
Schuata operations for carcinoma), 10 per cent during salpingo-oophorectomy, and 
8 per cent during procedures '^vhich included extraperitoneal cesarean section, forceps 
delivery, and anterior colporrliaphy. Since, in recent years, radiation therapy has 
replaced radical surgery in the treatment of carcinoma of the cervix, tlie largest 
etiologic group in ureteral damage should be eliminated. 

In the fifteen-j^eai' period preceding July 1, 1938, there ivere 13 
patients on the G^'iiecologic Service at the Micliael Reese IIo.spital who 
sustained uretei’al injuries. The larger proportion of these cases oc- 
curred after 1930, when the staff began to perform total hj^stereetomy 
more often for conditions which previouslj’^ were treated bj^ supra- 
vaginal hj".sterectora.y. In addition to these cases, our report includes 
a patient upon whom a supravaginal hj’sterectomj’’ was performed 
elsewhere, and who entered our seiwice complaining of urinarj^ incon- 
tinence. A diagnosis of right ureterocervical fistula was made, and 
nephrectomy' was perfoi’ined as the treatment of choice. Of the 
patients, 12 sustained unilateral injiuy and 2 bilateral. The indica- 
tions for surgery in the 14 eases Avere as folloAvs: fibroniyoinas in 8 
eases, cy.stocele in 4 cases, intraligamenlous cysts in 2 eases (one of 
these Avas in association Avith multiple fibroids), and carcinoma of the 
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cervix in 1 case. All of the patients with cystocele were operated upon 
b}’ the usual technique for anterior colporrhaphy. Of the 8 patients 
with fibroids, 6 had total hj’^sterectoiny. Of these, 2 had additional 
bilatei’al salpingo-oophoreetom}’- and 3 unilateral salpingo-oophorectoiny. 
The 2 remaining patients with fibroids were operated upon by supra- 
vaginal hysterectomy. In the patient with carcinoma of the cervix 
(Group II), a radical Wertheim operation was done (see Table I). 

CASE REPORTS 

Case 1. — (E35478.) Mrs. M. L., aged 39 years, was admitted on March 6, 1931 
witli cystocele and rectocele. On March 9 an anterior colporrhaphy and perineor- 
rhaphy were performed. The postoperative course was uneventful except for a 
continuous complaint of pain on the left side. The patient was discliarged on the 
eighteenth daj’’. On the following day she noticed incontinence and re-entered the 



Fig. 1. — (Case 2.) Intravenous urogram six and 

left ureterovaginal fistula. No treatment. Loft hj dronephi itic atioph>. 


hospital. The bladder dye test was negative for vesicovaginal fistula. On 2, 

an intravenous pyelogram showed diminished kidney function on the left nitli dis- 
tortion of the left renal pelvis. A diagnosis of left ureterovaginal fistula ■was made. 
The patient left the clinic and entered another hospital ivhere on July 24, the left 
ureter -was implanted into the bladder. On August 2, she developed a large mass in 
the left renal region, and on August 8, a decapsulation and nephrostomy were 
done. The patient left the hospital on October 19. There was no follow-up. 


Case 2. — (B49421.) Mrs. Y. T. was admitted on Dec. 24, 19.31 with cystocele 
and rectocele. On December 28, an anterior colporrhaphy and perineorrhaphy were 
performed. The postoperative course was marked by temperature rise up to 1 
for sixteen davs with gradual subsidence to normal. Involuntary urination was 
noted from the fifth to the ninth days but none thereafter. The patient w-as dis- 
charged on the twenty-fourth day feeling well. Ten days later she had_ involuntary 
urination and re-entered the hospital. After the usual tests a diapiosis o ve. ico 
vaginal and left ureterovaginal fistulas was made. On March ol the vesicovaginal 
fistula was successfullv repaired. On the eleventh postoperative day an intravenous 
pyelogram showed a marked left hydronephrosis. Nephrecton^^ was advised but the 
patient refused and left tlio clinic. She returned on Aug(. In, 

The leakage had cleared up after one year. Intravenous pyelogram on this date 
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showed a normal right kidney and ureter and a large nonfunctioning left kidney 
(hydronephrotic atrophy). Cystoscopic examination revealed a complete hlocltage of 
the left ureter 1 cm. from the uretei’al orifice (Fig. 1). 

Case 3. — (B7604S.) Mrs. A. F., aged 46 j'oars, entered the hospital Sept. 20, 
1932 with a moderately severe diabetes and a large cyst filling the right half of the 
pelvis. She had had a previous supravaginal hysterectomy and bilateral salpingec- 
tomy. On Sept. 24, 1932, a laparotomy was performed at wliich time a right intra- 
ligamentous cyst 15 cm. in diameter and an adherent appendix were removed. The 
pathologist reported 8 cm. of ureter adherent to the removed cyst. The postoperative 
course was marked by daily temperatures of 101° to 102° F. On the fifth day, a 
large tender mass was noted which filled the right abdomen. An intravenous pyelo- 
gram on Oct. 8, 1932 showed a large right kidney with a considerable grade of 
hydronephrosis, and a dilated right ureter which appeared to end in a rounded 
shadow the size of a football (Fig. 2). On October 13, 1932 an incision was made 
over the right kidney region and about a liter of urine was evacuated. The ureter 
was ligated about 10 cm. below the kidney pelvis and drainage instituted. The 
patient was discharged on Nov. 8, 1932 with a urinary fistula at the flank. On 
May 8, 1934 her condition was much improved and a nephrectomy was performed. 
She had an uneventful postoperative course, and left the hospital on the fourteenth 
postoperative day in good condition. 




Fig'. 2. — (Ca.se 3.) Intravenou.s urogram fourteen clays po.stoperative. Complete 
resection of right ureter witli liydronephro.sis and extraperitoneal extravasation of 
urine. Neplircctomy. 


Case 4. — (B0318.) !Mrs. M. K., aged 44 year.s, entered the hospital May 8, 
1933 with a complaint of incontinence. On March 9, 3933, she had had an operation 
for uterine fibroids performed at another hospital and twelve days postoperatively 
she began to lose urine through the vagina and developed pain in the right lumbar 
region. Examination showed urine coming from the cervical os and the bladder dye 
test was negative for vesicovaginal fistula. Intravenous pyelography showed right 
liydronephro.sis. A diagnosis of urctcrocervical fistula was made and on May 32 
a right nephrectomy u'as performed. Tlic postoperative course was normal and the 
jiatient left the hospital on May 23 in good condition. 

Case 5. — (C5333.) Mrs. B, IT., aged 43 3 'ears, entered tlic hospital on Aug. 23, 
3935 with a diagnosis of carlj- carcinoma of the cervix (Group II). On Augu.st 20 a 
IVerthcim panhystercctomj' was performed, using the high-frequenej' cutting cur- 
rent. The postoperative cour.se was marked b^’ a moderate elevation in temperature 
for forty dav'S. Involuntarj- urination began on tlie third postoperative daj'. The 
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bladder dye test was negative for vesicovaginal fistula, and she was notified to return 
for future nephrectomy after regaining strength. On April 3 an intravenous pyelo- 
gram revealed tremendous dilatation of the riglit renal pelvis and ureter, and on 
April 9, a right nephrectomy was performed. The patient left the hospital in good 
condition on the ninth postoperative day. 




Fig. 3. — (Case C.) Intravenous urogram one montli following total liy.stcrccloiny. 
Left ureterovaginal fistula of seven days’ duration. Left liydronephrosls. rreatment 
by indwelling ureteral catheter. 
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days. The bladder dye test was negative for vesicovaginal fistula. On August 21 
an intravenous pyelogram showed a left hydronephrosis (Fig. .3). On cystoscopy, 
a ureteral catheter was passed beyond the stricture with difficulty and left in situ. 
The catheter was changed on August 25 and, 29. No vaginal drainage of urine was 
noted after August 21. On September 1, the catheter was removed. On September 
9, an intravenous pyelogram revealed practically a normal renal pelvis. The patient 
was discharged from the hospital September 30 with normal urinary function. On 
Aug. 25, 1938 (two years later) an intravenous pyelogram revealed normal kidney 
outline and function bilaterally (Fig. 4). 

Ca.se 7. — (B75956.) Mrs. K. J., aged 32 j'ear.s, entered the hospital on April 28, 

1934 with a diagnosis of fibromyomata uteri. On May 1, 1934, a total hysterectomy 
was performed. The patient had a normal po.stoperative course except for pain in 
the left lumbar region on the tenth day, and on the thirteenth day urine appeared 
in the vagina. The bladder d 3 ’e test was negative for vesicovaginal fistula. On the 
twenty-first daj' cystoscopic examination revealed slight edema of the left ureteral 
orifice. On the forty-fourth day an intravenous pj'elogram showed marked left hj'dro- 
nephrosis and hydro-ureter. The patient was discharged on the sixty-second day still 
draining urine from the vagina. There was no follow-up. 

Case 8. — (B88727.) Mrs. R. K., aged 48 j'ear.s, entered the hospital on Jan. 25, 

1935 with a diagnosis of fibroid uterus and cystocele. On January 29 a vaginal 
hj'sterectomy and anterior and posterior plastic were done. The postoperative course 
was normal except for pain in the lower left quadrant. She was discharged from 
the ho.spital on the nineteenth postoperative day feeling well, and was readmitted 
to the hospital March 19, 1935 (forty-nine da 3 's postoperative) because of a con- 
stant leakage of urine from the vagina since the daj' of discharge from the hospital. 
Cystoscopj' and ureteral catheterization revealed obstruction in the left ureter 0.5 cm. 
from the bladder. An intravenous p.vclogram on March 19 showed diminished filling 
of the left renal pelvis with marked hydronephrosis and hydro-ureter dorni to the 
ureterovesical junction. On March 25, 1935 an extraperitoneal transplantation of 
the left ureter into the bladder was performed and a ureteral catheter was passed 
into the bladder through a fresh incision in the ureter and sutured to the skin. The 
catheter was removed on the eighteenth postoperative day and the incision healed 
promptty. The patient was discharged feeling well four daj'S later. On May 9, 1935 
the abdominal wound reopened with constant drainage of urine producing a uretero- 
abdominal fistula. On June 14, 1935 a left nephrectomy was done at another hospital 
and the patient made an uneventful recovery. 

Case 9. — (C19764.) Mrs. R. P., aged 32 years, entered the hospital Feb. 2, 1937, with 
a diagnosis of multiple fibroids including cervical fibroids and pregnanej'. On Feb. 
3, 1937 a total hj’stercctomj’ and left salpingo-oophorectomy were performed. There 
was complete anuria for forty-eight hours. On February 5, cj'stoscopic examination 
revealed bilateral ureteral block about 3 cm. above the vesical orifices. Nonprotein 
nitrogen was 74. On Februarj' 9 the dome of the vagina was opened with dressing 
forceps, about 300 c.c. of urine was obtained and drainage was instituted. On Feb. 
11, 1937, the nonprotein nitrogen was 280 and the creatinine 0, de.spite a urinary 
output of approximately 150 ounces in twenty- four hours. On February 12, the 
patient died. Autopsj' revealed bilateral occlusion of the ureters by ligation, with 
ascending pj'clonephritis and hj^dro-ureters. 

Case 10. — (C23242.) Mrs. D, A., aged 38 j’cars, was admitted on April 18, 
1937, and on April 19 a total hj’sterectomv' and right salpingo-oophorectornj’ were 
jierformed for multiple uterine fibroids including cervical and intraligamentous 
fibroids. On the following daj- onlj' two ounces of blood tinged urine were obtained, 
but some \irine leaked through the vagina. On April 21, the nonprotein nitrogen was 
58 and all the urine passed through the vagina; none through the catheter. On 
April 2(5, an intravenous p\-clogram showed bilateral dilatation of the renal pelves 
and ureters down to the iliopectineal lines. On cystoscopj’ the passage of ureteral 
catheters was impossible because of the markedly’ edematous bladder wall. A left 
nephrostomj' was done, but onlj' a small amount of urine drained during the next 
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twenty-four hours. The patient died on April 28 and autopsj' was refused. 
Clinically, the patient showed definite evidences of peritonitis. 

Case 11. — (C30043.) Mrs. A. S., aged 35 3 ’ears, entered the hospital Aug. 25, 
1937 with a diagnosis of uterine fibroids and left ovarian cj'St. She gave the historj’ 
of having a double uterus with two pregnancies, both on the right side. On August 
27, a total hj’sterectomj' and left salpingo-oophorectomj* were performed. The post- 
operative coui’se was uneventful until the eleventh day when urine was noted in 
the vagina. The bladder dye test was negative for vesicovaginal fistula. During 
cystoscopj' on the eighteenth daj', it was impossible to pass a catheter through the 
left ureteral orifice because of marked edema of the bladder mucosa. Intravenous 
pj'elographj^ revealed a normal right side. The left side showed delaj’ed concentra- 
tion. The superior calj'x was club-shaped and connected to a ureter which crossed 
the main ureteropelvic junction and took a lateral course. The medial and inferior 
calyces were markedly dilated and connected to a main pelvis which in turn entered 
a tremendously’ dilated ureter which was medial to the above ureter (hy’dro- and 
pyelonephrosis in a congenital^ double ureter and pelvis as a result of pelvic obstruc- 
tion) (Fig. 5). A left nephrectomy was performed on the twenty-sixth postoperative 
day and the patient made an uneventful recovery. 



Fig. 5. — (Case 11.) Intravenous urogram eighteen day.s after total liysterectomy 
of uterus didelphys with nbroid. Left ureterovaginal fistula of one of double ureter.s. 
witli hydronephrosis and pyelonephrosis of medial and inferior calicos. Nephrectomy. 


Case 12. — (C3G730.) Mrs. V. E., aged 30 years, entered the hospital on .Tan. 32, 
1938, with a diagnosis of fibromyomata uteri. At operation a large rigid tuboovarian 
abscess was found in addition to the fibroids. After removing the abscess and per- 
forming a total hysterectomy and bilateral oophorectomy, the right ureter was dis- 
covered to be divided. The’di.stal end was ligated with silk and tlie proximal end 
implanted into the mobile sigmoid by' a modified Coffey technique. The postoperative 
course was febrile and marked by a wound infection. However, after the third post- 
operative day, the patient began to pass urine per rectum. On Feb. 15, 19.38, an 
intravenous pvelogram revealed diminished concentration in the right pelvis with 
dilated calyces. The patient was discharged on February IS feeling well. On March 
17, 1938 an intravenous pyelogram showed relatively little dilatation of the pelvis 
and calyces. The patient appeared in good health and the only complaint wa.s fre- 
quent watery stools. On iNIav 5, 1938. excretion urography showed delayed concen- 
tration but ‘in thirty minutes the outline of the right urinary tract could be made 
out. There was relatively little dilatation of the pelvic calyces, although the latter 
were blunt. 
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Case 13. — (B82697.) Mrs. A. C. entered the hospital Aug. 10, 1933 with a large 
cystocele and uterine prolapse. On August 11, an anterior and posterior vaginal 
plastic were done. The postoperative course was uneventful and the patient was 
discharged on the twelfth postoperative day. After being home a few da3's the 
patient noted loss of urine from the A’agina and pain in the left flanlc. An in- 
travenous pjmlogram on Sept, o, 1933 showed no renal pathologj’-. At various times 
after this, attempts were made to catheterize the ureters. The right was normal, but 
the left could not be catheterized for more than 1 cm. A diagnosis of left uretero- 
vaginal fistula was made. On Oct. 6, 1934 the left ureter was transplanted into the 
bladder above the site of the fistula and a permanent bladder catheter inserted. The 
I)atient made an uneventful recoveiy, and there was a complete cure of the fistula. 
On Sept. 15, 1938 intravenous urograply showed a normal urinary status (Big. C). 

Case 14. — (C18098.) Mrs. M. L., aged 48 j'ears, entered the hospital on Dec. 12, 
1936 with the diagnosis of cystocele and rectocele. On December 28, anterior 
colporrhaply and perineorrhaphj' were done. During the first five postoperative days 



Fig. G. — (Case 13.) Intravenous uroBi-am four years followine left uretero- 
cystostomy for ureterovaginal fistula. Original operation anterior colporrhapny. 
Normal kidney status. 

tlio patient had chills and fever. The temperature ranged from 103 to 106° F. and 
there were 18 to 24 ounces of urine excreted daily. On the seventh postoperative day, 
cystoscopy revealed an edematous and inflamed bladder floor. The right ureter 
could not be catheterized because of edema. Nonprotein nitrogen was 152. Indigo 
carmine intravenously' on January 5 showed no trace of urine or dy'e from the right 
ureter. The patient died on January 6. Autop.sy revealed ligation of the right 
ureter with right hydro-ureter, right ascending pyelonephritis with multiple abscesses, 
confluent bronchopneumonia, and acute fibrinous pleuritis. 

The diagnosis of ureteral injury must be made as early as possible 
in order to institute effective therapy. This is e.specially true for the 
bilateral cases -where immediate recognition is essential in order to 
preserve life. Fortunately*, it is easy'^ to diagno.se bilatei’al ligation 
of the ureters as there is always an anuria following the operative 
procedure. In order to be .sure that the ureters have .sustained no 
injury, bladder catheterization is e.ssential at the end of any operation 
in which the ureters might possibly be injured. If no urine is obtained 
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after the initial immediate postoiierative catheterization, treatment for 
bilateral occlusion of the ureters must be instituted at once. It must 
be remembered, however, that total anuria maj^ follow' a unilateral 
ligation. This is due to a renorenal reflex similar to that w'hieh 
occurs in unilateral occlusion of the ureter by stone. This possibility 
maj'- be ruled out by cj'^stoscopy wdth ureteral catheterization. Eeten- 
tion of nitrogenous products in the blood occurs in bilateral obstruction 
of the ureters, but to wait for a rising nonprotein nitrogen before 
instituting treatment may invite disaster. Intravenous urography is 
contraindicated in eases of anuria from any cause, as there is no secre- 
tion by the kidne 3 ’’s, and hence no visualization. Furthermore, the 
retention of a large quantit}^ of iodine in the blood stream may be 
detrimental to the patient. 

In unilateral injury to the ureter, the diagnosis may be much more 
difficult The sjunptoms may vary from none at all to complete reflex 
anuria. If a complete division of the ureter occurs, the first sign maj'- 
be the accumulation of fluid in the abdomen or retroperitoneally. If 
the urine is sterile, there may be pain wdthout any toxic symptoms, 
but wdieu infection supervenes, the course is marked by chills and 
fever. The establishment of drainage via the flank is important in 
such eases. 

The oeeurrenee of ureterovaginal fistula may be almost immediate 
or delayed for days or "weeks. In our series of cases the earliest time 
for the appearance of urine in tlie vagina w'as the fourth postoperative 
day and the latest time the thirty-fourth postoperative day, the aver- 
age being the seventeenth day. The late cases are due to slow necrosis 
rather than to incision of the ureters. Cystoscopy and ureteral cathe- 
terization should be carried out as soon as the possibility of a ureteral 
injury is suspected. An empty bladder wdth bilateral obstruction 
definitely establishes bilateral occlusion. One must be cautious in the 
interpretation of impassable obsti’uction, as not infrequently the ureter 
is tortuous, especially followdng a gynecologic operation. In such eases, 
retrograde pjmlography will readily clarify a doubtful diagnosis. 
Cystoscopy wall also differentiate a vesicovaginal from a ureterovaginal 
fistula. Intravenous urography is an invaluable procedure in the 
diagnosis of unilateral injuries without anuria. In complete unilateral 
ligation there wall be a total inhibition of function on the affected side. 
In division of the ureter with urine accumulations, the latter are dis- 
tinctly visible (Case 3) ; and after a ureterovaginal fistula has formed, 
the resultant hydronephrosis becomes apparent. Repeated intravenous 
urograms aid in determining the efficiency of such treatments as 
uretero-ureterostomy, ureterocystostomy, and uretero-enterostomy. 

The prognosis for the patient following ureteral injury is dependent 
upon early recognition (preferably at the time of operation), proper 
treatment, and the skill of the gynecologist and consultant urologist. 

The treatment of ureteral injury is highly individualized and de- 
pends upon the condition of the patient, the time of discovery, and 
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tlie type of damage. Injuries discovered at the time of operation may 
be treated in various ways. If the ureter is divided and the condition 
of the patient is precarious due to a prolonged operative procedure, 
it is probably best to perform ligation. This is usually followed bj^ 
an aseptic atrophy of the involved kidney, and therefore one must be 
certain of the normal structure of the opposite kidney Avhieh may be 
determined by palpation. If the condition of the patient is favorable, 
an end-to-end anastomosis over a large indAvelling catheter is the 
method of choice. The catheter should be passed into the bladder and 
brought out through the urethra. It is of utmost importance that the 
catheter drains freely postoperatively, as any obstruction would alloiv 
urinary seepage along its side with subsequent disruption of the line 
of suture. In order to obAuate this, Curtis has adAUsed dcAuation of 
the urinary stream aboA'e the line of suture. This is accomplished by 
means of a catheter placed into a ureteral slit Avhieh directs the urine 
from the kidney through a stab Avound in the flank. The Amlue of this 
method Avas demonstrated experimental!}’’ on dogs by Bump and 
CroAve. As an additional precaution, the site of anastomosis should 
be extraperitonized and drained. If the injury is close to the bladder, 
extraperitoneal implantation into that organ is the proper procedure. 
The bladder in the female is A’ery mobile and can be brought quite 
high in the abdomen in order to effect such an anastomosis. However, 
one must guard against tension at the site of anastomosis. Uretero- 
intestinal anastomosis is a dangerous and radical procedure, and Ave 
do not recommend its usage, in spite of the fact that it Avas employed 
successfully in one of our eases, where the injury occurred in the mid- 
ureter with considerable loss of ureteral length (Case 12). Instead, 
Ave would advise ureteral ligation, or, if the condition of the patient 
permits, immediate nephrectom}’’. 

When the injury is discoA’^ered postoperatiA’ely, the treatment is 
based on the bilateral or unilateral nature of the injury. When bilat- 
eral occlusion of the ureters is recognized, there must be no delay in 
instituting treatment, as there can be no “Avatchful expectancy, ' and 
a pathAvay for the drainage of urine must be proA’ided for at once. 
We are in favor of bilateral nephrostomy to proA’ide this drainage. 
In support of this judgment are: (1) It can be done under local anes- 
tliesia Avith little or no shock using the technique of Rolniek; (2) the 
operation is technically simple and is carried out through normal 
structures; (3) if the patient's condition is precarious, it can be ter- 
minated after one side is completed with the knoAvledge that urine 
drainage from one side will suffice to saAm the life of the patient ; and 
(4) it does not preclude the possibility of restoration of ureteral con- 
tinuity at a later date either spontaneously by absorption of the oc- 
cluding ligatures, or by a plastic operation Avhen the patient is in good 
condition. Experimentally, Caulk and Fisher haAm .shoAvn that im- 
mediate nephrostomy Avould preserve kidney function and alloAA" resto- 
ration of the lumen of the ureter. Caulk found that ligatures required 
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approximately three weeks for absoi’ption and that the patency of the 
lumen of the ureter was established in six to eight weeks. It is his 
opinion that the catgut will never absorb before the death of the 
kidney. Eohiiek has shoAvn that nephrostomy causes very little per- 
manent injury to the kidney. Deligation is not to be generally recom- 
mended as it involves an inhalation or spinal anesthesia, invasion of 
a freshl}’’ operated field in a sick patient, and the possibility of not 
finding the offending ligatures. Furthermore, -even if the ureters are 
released, the resultant damage may be enough to produce necrosis 
Avith subsecpient fistula formation. The bilateral ureteral damage in 
Case 9 of our series might have been advantageously treated by 
nephrostomy. 

In cases of unilateral injury to the ureter recognized postopera- 
th’ely, there is rarely any need for haste, and intervention may he 
delayed until thei'e has been complete recovery from the original oper- 
ation. Not infrequently, in spite of no treatment at all, there may he 
healing of the fistula with restoration of kidney function or healing 
b.y cicatrix Avith aseptic death of the invohmd kidney. The latter 
method Avas exemplified in Case 2. lioAvever, in the presence of an 
intra- or extraperitoneal accumulation of urine, drainage must he 
established and the proximal cut end of the ureter placed in the flank. 
This Avas done in Case 3 of our series, and the patient remained com- 
fortable Avith a ureteroeutaneous fistula after AAfiiich nephrectomy aa^s 
finally performed. 'When a ureteroA'aginal fistula is first diseoAmi’Cti, 
cAmry effort should be made to introduce a ureteral catheter tOAAmrd 
the kidney past the site of the injury. In one of our patients (Case 6) 
this in itself proved sufficient to re-establish the continuity of the 
ureter, the fistula healing Avithout stricture formation and AAnth com- 
plete restoration of kidney structure and function (Figs, 3 and 4). 
While it is true that many fi.stulas Avill heal by utilization of this 
method, repeated intravenous urography should be carried out to 
make sure that the healing of the fistula is not folloAAmd by the death 
of the kidney. If a ureteral catheter cannot be introduced beyond 
the fi.stulous opening, and there is radiologic eAfidence of dilatation of 
the ureter and kidney Avith good kidney function, extraperitoneal re- 
implantation of the ureter into the bladder should be attempted (Cases 


Tahi.k II. OuTUXE OK Theatmext or Ueetep.ae Ix.iukies 
CLKsfcJ in order of importance) 


JiECOGXIZEI> AT OI’EI’.ATIOX 

KEC’OGXIZEI> rOSTOrErcATIVEfA' 

1. Ureteroureterostomy 

2. Ureterocystostomy 
a. Ureteroenterosfomy 

4 . Ureteral ligation (atrophy of kidney) 

Bilateral 

1. Nephrostomy 

2. Deligation 

Unilateral 

1. Ureteral catheter 

2. Ureterocystostomy (extraperitoneal) 
n. Nephrostomy (palliative) 

4 . Nephreetornv 
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1 and 13). Fig. 6 demonstrated a iierfect end result of ureterocystos- 
tomy. In those cases in wliieli infection has supervened and there is 
marked renal destruction, nephrectoiu}'' may prove to be the most con- 
servative procedure. Table II shows in outline the procedures we 
advise in the treatment of ureteral injuries listed in order of their 
importance. 

suaraiARY and conclusions 

1. Fourteen eases of ureteral injury are presented and analyzed. 

2. Ureterovaginal fistula is the most common sequela of ureteral in- 
jury in gynecologic surgery. 

3. Total abdominal hysterectomy is responsible for the greatest num- 
ber of ureteral injuries. In the series herein reported, anterior colpor- 
rhaphj'- for c 5 ’'stoeele comprises the second largest group. 

4. The mortality from bilateral ureteral injuiy is extremely high. 
Earlj’- uephrostomj^ may be a life-saving measure. 

5. The treatment of unilateral injury of the ureter is fully discussed. 
Nephrectomy may be the most conservative treatment in many in- 
stances, 

6. The result of treatment depends upon the time of discovery of 
the injury and the close cooperation of the gjuiecologist and consultant 
urologist. 
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DISCUSSION 

DR. JAMES C. MASSON, Rochester, Minn. — Dr. Leventlial mentioned the neces- 
sity of knowing the anatomic relations and positions of the ureters. This is im- 
portant, but in the presence of pelvic disease it is often difficult to judge and I 
think the more important rule should be to know what structures are cut, clamped, 
or tied. 

I am inclined to think that many ureters are injured as the result of an attempt 
to control unexpected hemorrhage in the base of the broad ligaments without 
first isolating the ureters. It is much better to let a little blood flow rather than to 
risk the clamping or ligating of a ureter. 

According to the essajust’s statistics, in 8 out of 14 cases in which the ureters 
were injured total abdominal hysterectomy was performed, and there were only two 
injuries following subtotal hysterectomy. Personally I have been under the im- 
pression for many years that there was no more danger of injuring the ureters or 
bladder if a careful technique was used in performing total than the subtotal opera- 
tion. 

In the case of benign conditions I tie the uterine vessels in exactly the same 
place whether I do the total or subtotal operation, 

I would like to draw attention to the fact that, of the six cases of total abdominal 
hysterectomy in which fistulas developed in Dr. Leventhal’s series, five had operations 
on the tubes and ovaries as well. I feel that there is a definite danger of the 
ureters being injured in closing the peritoneum on the side of the pelvis. The one 
and only case of injured ureter in this location that I have had in a great many 
years happened just about a year ago. 
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In cases of bilateral injury, an operation should be undertaken as soon as possible 
after ureteral catheterization confirms the diagnosis. If the patient is in good 
condition the cause of the obstruction should be removed and, if practical, trans- 
plantation of the ureters into the bladder should be done. If the condition of the 
patient 'udll not allow this, drainage into the vagina should be established or 
nephrostomy should be carried out on both sides. It is more of an operation to trans- 
plant the ureters into the loin, and it is forever after impossible to connect them 
to the bladder. Only in cases of bilateral injury is it advisable to consider trans- 
plantation of the ureters into the sigmoid, if it is not practical to transplant them 
into the bladder, and this should only be done after the patient has completely re- 
covered from the primary operation. I have had one case (about eight years ago) 
in whicli this was done following necrosis of both ureters about twenty-one days 
after a Wertheim hysterectomy. This patient has since married and about two years 
later I heard that she was still well. 

In cases of unilateral injury, providing the other kidney and ureter are normal and 
it is impossible or impractical to re-establish the lumen of the ureter or to trans- 
plant it into the bladder, either ligation of the injured ureter or nephrectomy is 
indicated. If there is no infection, ligation alone preferabl}’’ with silk is quite 
satisfactorj’. 

In the years 19.35, 1936 and 1937 at The Mayo Clinic, there were 1,080 total 
abdominal hysterectomies, 452 subtotal hysterectomies, 381 vaginal hysterectomies, 
and 640 primary operations on the tubes and ovaries, or a total of 2,553 cases. 
Besides the one case I referred to in which the ureter was injured on my service, 
there was one case of injury following a Wertheim operation. In both of these 
cases nephrectomy was performed and the patients are both alive and well. 

DR. ARTHUR H. CURTIS, Chicago, 111. — A feature ordinarily overlooked 
is that, after removal of the tube and ovary, the ureter lies very close beneath the 
ligated stump of the infundibulopelvic ligament, at the lateral wall of the pelvis. 
When burying the infundibulopelvic ligament stump, the first peritonizing suture 
must bo placed with caution and not deeply; otherwise there is considerable danger 
of transfixing the ureter. 

DR. RALPH LUIKART, Omaha, Neb.— Dr. John G. Clark stated that one should 
never tie vessels in the lower uterine segment unless the peritoneum has been turned 
out. You cannot catch the ureter if proper denudation of the peritoneum has been 
done. Wlien there is a fibroid in the broad ligament or at the internal o.s, total 
hysterectomy should not be done, for that is the type of case wliich is likely to re- 
sult in ligation of a ureter. 

DR. LEVENTHAL (closing). — The large mortality with ureteral injury occurs 
in the bilateral cases. It is, therefore, necessary wliere injury of the ureter is sus- 
pected to catheterize the patient immediately after surgery to empty the bladder. 
If, after tlie initial catheterization, the bladder remains empty, then treatment must 
be instituted immediatelj'. A pathway for the flow of urine must be establi.shcd 
at once. Nephrostomy is the best treatment for this. It is a simple procedure 
and can be done verj' quicklj' and under local anesthesia. The field of operation 
is through normal structures rather than through previously operated structures. 
If the patient’s condition is precarious, even in the bilateral cases, a unilateral 
nephrostomy maj" be done. According to some authorities it takes about three 
weeks for the catgut to absorb around the ureter if the ureter were completely 
ligated. If ncidirostomy is done, the catgut may absorb and the continuity of the 
ureter be re-established in five or six weeks. That has been shown experimentally. 

Drainage through the vagina with the establishment of a pelvic diaphragm 
does not produce a raw surfjice. It will not in our opinion lead to a dangerous 
obstruction of the small bowel, if, when the diaphragm is constructed, the sigmoid 
is sewed in a transverse direction to the reflected bladder peritoneum. We have 
done this in many instances following extensive pelvic dissection where peritoniza- 
tion was impossible. 



THE CLINICAL SIGNIFICANCE OP APPENDICES 

EPIPLOICAE«= 

Howard C. Walser, M.D., Detroit, j\'Iich. 

T he appendices epiisloicae are little fringes or bags of redundant 
peritoneum containing fat banging from tbe free edge of the large 
intestine. Thej'- are found most often on the lower aspect of the 
transverse colon and inner border of the descending colon and sig- 
moid. If found on the ascending colon, they are located on the inner 
aspect. They are rarel}' seen in childhood but Oddono has shown that 
they appear in the fifth month of fetal life, first on the descending 
colon and sigmoid flexure. Piersol has seen them before birth also. 

It is often stated that the appendices epiploicae occur along one of 
the bands or taeniae of the colon but this relation is at least not con- 
stant although they are generally arranged in a single line. They 
vaiy in size, usually being less than 2.5 cm. in length and less than 1 
cm. in thickness at the free end. I have seen them as long as 7 cm. 
with a bulbous tip 2 cm. in thickness hanging by a much thinner 
pedicle. Thej’" may be overlooked in thin subjects but are usually 
more prominent in fat ones. They are easily found in persons who 
have been obese and lost weight for .some reason, probably because in 
depleted states, intestinal fat is lost rather late in the progress of the 
decline. 

Anatomically the epiploic appendix contains a central arteiy and 
vein which are small branches from the mesentery of the colon which 
have encircled the gut externally underneath the visceral peritoneum. 
The blood supply is minimal as in all fatty tissues and because of the 
length of the pedicle, twisting and strangulation of the appendix with 
resultant fat necrosis and gangrene must not be an i:ncommon con- 
dition. 

The weight and pull of an epiploic appendix on the bowel itself pos- 
sibly result in unpleasant sequelae at times. One author mentions 
this item as a possible cause or at least a predisposing factor in the 
development of diverticula, of the colon. Certainly diverticula are 
more common on those parts of the colon where epiploic appendices 
are seen too. An atonic bowel must be a necessary condition present 
if this is to occur, as it is difficult to see how a small fatty appendage 
can cause sacculation from its weight alone if the bowel is liealtly 
and strong. However, Da Costa reports that sacculation of the colon 
from such causes does occur and that perforation from a foreign bod% 
may take place in the sac, an epiploic abscess re.sulting which may 
attain considerable .size and may be mistaken for carcinoma. Piob- 
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ably the most frequent end result of disturbance in circulation of an 
epiploic appendix is a necrosis of the pedicle which allows the ap- 
liendage to become completely separated from the bowel. Maingot 
suggested that this is one of the uncommon conditions causing an 
acute abdomen, and that separation results in a natural cure. This 
leaves loose fibrofatty bodies called corpora aliena adiposa, lying free 
in the general peritoneal cavity. In personal communications, several 
men have reported finding these corpora aliena, although most men 
have not regarded them as particularly important. As will be shown 
later, these same foreign bodies, unless recognized for what they are, 
may be misconstrued with unnecessary sui’gery resulting. 

A long search through contemporary textbooks reveals very little 
mention of epiploic appendicitis. Virchow has originally given us 
careful pathologic studies with particular reference to corpora aliena 
and Riedel of Jena wrote t-svo papers on the subject, reporting 8 cases. 
Thirty years ago, Briggs, of Sacramento, California, made a thorough 
study of the subject and revieived 15 cases which included 2 of his 
owm. Both Riedel and Briggs, follow'cd later by Bottomlejs described 
the condition as occurring in two forms of about equal incidence, 
namely intra-abdominal and hernial. Bottomlej’’ insists that it usually 
occurs in middle or later life in persons wdio are more or less obese. 

Varying with the locality of the affection, the symptoms may simu- 
late those of involvement of any of the important mtra-abdominal 
organs, such as the appendix, the gall bladder, or pelvic patholog 3 ^ 
Vaughan states simply that “strangulated appendices epiploieae’^ are 
lesions of the alimentarj' tract which simulate appendicitis. Ortner 
states that torsion of an appendix epiploica is one of the two condi- 
tions causing gastric i?ain in which the diagno.sis can hardly be made. 

If involvement occurs in a hernial sac, it may give rise to all signs 
of an acute strangulation or incarceration, such as fever, vomiting, 
leucocjdosis and pain distinctlj’’ arising in and radiating from the 
hernial sac. Obstructive s.vmptoms appear early and operation is in- 
dicated at once. At operation boAvel involvement may be entirely^ 
extrinsic because of the incarceration of an attached epiploic appendix. 

In acute gonorrheal salpingitis, there are pain, tenderness and rigid- 
ity in the lower abdomen above the sj^mpRysis. The pain may he 
midline or more to one side or the other. Leucocjdo.sis is moderate 
and vomiting is uncommon. Fever is usuallj’’ present and usuall.v 
there is a vaginal discharge which may or may not contain gonococci. 
Signs of inflammation around the urethra and Bartholin’s gland aid 
the diagnosis, while 7 n'essure upon the cervix during pelvic examina- 
tion produces pain and reveals tenderne.ss in the fornices. 

In ruptured ectopic pregnancy, the symptoms vaiw according lo the 
age of the rupture. Here menstrual histoiy is always of first impor- 
tance, with anomalous vaginal bleeding usually- present. The cervix 
is extremely sensitive to movement and a tender mass maj"^ be palpated 
in the pelvis. Before rupture, Friedman’s test is of infinite value, 
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while after rupture, signs and sjanptoms become increasingly those of 
severe internal hemorrhage, such as rapid threadj" pulse, low blood 
pressure, pallor, and thirst. The abdomen becomes generally tender 
and rigid and presently becomes distended. 

Ovarian ej^st with a twisted pedicle, produces severe pain of a sud- 
den onset. The patient is restless, while rigidity, tenderness, vomit- 
ing, and leucocytosis are present. Moderate shock is common. Hem- 
orrhage from a corpus luteum of the ovary, causes severe pain but 
fever and vomiting are usuallj’ absent, while pelvic examination re- 
veals verj^ little. 

Cholecj’-stitis and cholelithiasis reveal pain and tenderness, more 
usually confined to the right upper quadrant. With a past history of 
indigestive symptoms, fever, leucocytosis and a histoiy of jaundice 
aid in the diagnosis. 

Most difficult differentiation is probably acute inflammation of the 
vermiform appendix. However, subjective symptoms are usually 
more marked and epigastric pain later localizing in the right lower 
quadrant, preceded by nausea and vomiting, is the usual course of 
events in ordinary appendicitis. Muscle spasm and laboratoiy find- 
ings may also be helpful. Although appendices epiploieae are most 
often found on the descending and sigmoid colon, C. F. Vale, in charge 
of a busy service at Receiving Hospital, Detroit, reported to me that 
on two occasions, he has opened the abdomen for acute appendicitis 
and discovered gangrenous epiploic appendicitis with a normal vermi-' 
form appendix. 

CASE REPORTS 

Mrs. M. H., aged 32, Case No. B30754, was admitted to the hospital on Jan. 31, 
1933. Her cHef complaint was pain and swelling in the left lower quadrant. 

Present Illness.— Off and on for several years, this patient had had a soreness in 
the left lower quadrant, wliicli had always been worse during pregnancy. Usually 
it was only ‘ ‘ an aching soreness ’ ’ but at times it was sharp and cramping. Three 
days ago this became much more severe and yesterday for the first time she noticed 
a Swelling in this region which had increased in size until now it was quite noticeable. 
The pain was increased by moving around and by active movements of the baby. 
(The patient was seven months pregnant.) ''A drawing cramping pain ’ nas 
present even when the patient was quiet. Pain radiated upward toward the rib 
margin but there was no nausea or vomiting, no fever or chills, and no subjective 
urinary symptoms. The patient had had the usual number of soft stools. 

Past History . — This patient had severe tonsillitis and acute articular rheumatism 
at thirteen years of age. During that time her heart was damaged but she had no 
cardiac symptoms. She had had pneumonia three times, no pleurisy, but she suffered 
frequently from colds and she had quinsy several years ago. She had influenza 
this winter. Tlie family history was negative. The catamenia began at thirteen 
years of age. Her periods were the regular twenty-eight-day type until the last few 
years. The patient now may ship from one to three months at a time. She had 
always had severe dysmenorrhea, with backaches for several days. The pain in the 
left side was not increased during menses. The patient usually flowed profusely 

for six or seven days. .n- ^ 

Marital History.— Ihe last menstrual period was July 27, 1932. Her first preg- 
nancy resulted in spontaneous delivery of a full-term baby in April, 192 j. In 
February, 1927, the left tube was removed because of ectopic pregnancy, at which 
time the right cystic ovarj' and appendix were excised. Normal full-term babies 
were delivered in March, 1928, and August, 1929. 
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Physical Examination . — Temperature 100° F., pulse 120, and respiration 22. 
The tonsils 'were cryptic and enlarged and chronically infected. Chest: The heart 
action was rapid; both sounds were accentuated. There were no murmurs or en- 
largement. Abdomen: The uterus was enlarged to a level three fingerbreadths 
above the navel. The fetus could be palpated and the fetal heart was regular and 
normal. There was no vaginal bleeding. There w'as a soft and exquisitely tender 
swelling extending from the level of the .symphysis to well above the anterior superior 
iliac .spine. The midpoint of the mass was almost exactly the midpoint of Poupart’s 
ligament and the circumference of this swelling was approximately circular with a 
diameter of about 10 by 12 cm. Pressure anjnvhere on the abdomen elicited pain 
in this region. There was no rigidity or induration, and no tympanites except over 
the normal colon. 

Laboratory . — Urine catheterized acid; W.B.C. 25 to 30 per high power field; 
a few small and large clumps; 1-plus albumin; no sugar or diacetic acid; bacteria 
few and few epithelial cells. Blood: W-B.C. 13,800; 84 polymorphonuclears, 1C 
lymphocytes. The IVassermann test was negative. Postoperatively, the urine showed 
1-plus albumin; 3-plus acetone, and was loaded with epithelial and pus cells. 

Operation . — Following the usual preparation, an incision was made on line with 
the umbilicus about 4 inches long just above the external third of Poupart’s liga- 
ment. Exploration revealed a thrombosed black inflammatorj' mass, attached to the 
large bowel encased in indurated omentum. The tip of the ovary was part of the 
mass, but the ovary itself seemed to be normal except for some slight inflam- 
matory reaction from the adjacent pathologj'. The blackened mass was separated 
from the tliin adhesions binding it down to the mesentery, and removed by clamping, 
crushing, cutting, and carbolizing the stump. It was not possible to determine 
whether or not a lumen was present, hence the possibility of a small twisted di- 
verticulum could not be ruled out. 

Pathologic Ecport. — Gross: A dark o%’al of firm homogeneous tissue. Microscopic: 
Sections show fattj’’ tissue surrounded by a thin layer of fibrous tissue and containing 
marked extravasation of blood and areas of hemorrhage. The blood vessels are dilated 
and filled with blood. There is an infiltration of poljTiuclear cells. 

Diagnosis . — Acute inflammation of appendix epiploica. 

Progress Notes . — The highest postoperative rise was to 100 and the day follow- 
ing operation, this dropped to normal and remained there throughout her hospital 
stay. The pulse was rather rapid but slowly returned to normal. Except for some 
gas and belcliing, the patient had a comfortable convalescence and was discharged 
from the hospital nine days after operation. 

An interesting side light on this patient is the fact that following her normal 
convalescence, she delivered spontaneously in April, a normal full-term infant. An- 
other pregnancy resulted in her sixth full-term baby in September, 1934. A year 
later a hysterectomy was done becau.se of menorrhagia. A small vesicovaginal fistula 
showed itself on the eighth day after operation but finally healed spontaneou.sly 
two months later. Hence, this patient delivered four normal full-term babies since 
her left tube and right ovary were removed in 1927. 

The second case was the patient of another surgeon. Mrs. M. R., aged 20, Case 
No. B70997. Her chief complaint was indigestion and sour .stomach. 

Present Illness . — For the past three weeks this patient had been bothered with 
indigestion and sour stomach. She had had tenderness in both lower quadrants, but 
more on the right side. An occasional cramping pain remained in the right lower 
quadrant. She had had headaches for two weeks, but no nausea or vomiting. 
The appetite had been poor for four or five days. The last menstrual period w’as 
March 11. 

Marital Distory. — ^Icn.struation began at the age of nine and one-half years. The 
periods were trsually every twenty-eight day.«, lasting four to seven days, M. R- 
never been pregnant. 

Physical Examination. — The pliysical examination revealed n well-developed, obese, 
white female. Temperature, OS'' F, ; pulse, SO; respiration, 18; blood pressure, 104/09- 
Abdomen: There was tenderness in both lower quadrants over the adnexa. 



WALSER : 


CLINICAL SIGNIFICANCE OP APPENDICES EPIPLOICAE 815 


Laboratory. — ^R.B.C., 4,220,000; W.B.C., 11,200, Hb., 


13.5; color index, 1; 

polymorphonuclears, 71; lymphocytes, 26; monocytes, 2; eosinophiles, 1. Urine, 
acid; specific gravity, 1,029; sugar, negative; albumin, faint trace. 
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Pig. 1.— Section of Pei’ito'ieal reveals ^extmvasaUon ^ efgg'g^jpn, and tlie fixed 
Infiltration of poiymorphonuclear leucocjtes. 
tissue reveals necrotic changes. 
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Operation. — Surgeon’s note. “A midline infraumbilical incision was made. The 
patient was abnormally obese. The left tube and ovary were normal. The right 
tube showed signs of an old inflammation and lying beneath the tube embedded 
in fat was a brownish purple mass. It was recalled that about six months ago, the 



Pig. 3.— Section of peritoneal fat shows a marked extravasation of red blood 
cells together with infiltration of polymorphonuclear leucocytes. The surface mcso- 
thclium is necrotic. 



Fig. 4. — Section of peritoneal fat revc.als mostly hemorrhage and congestion. On 
the .surface there are a few fibroblasts proliferating. Fixed tl.s.sues arc gcneraiij 
necrotic. 
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patient had an irregularity in menstruation, but the symptoms were not severe enough 
to warrant operation for ectopic. The right tube and old placental mass were re- 
moved. The appendix was then inspected and was found to be retrocecal. Definite 
inflammation was present. The appendix was removed following the usual technique 
with purse string suture. ’ ’ 

Pathologic Peport. — Gross: Ajjpendix measured 7.5 cm. by 0.7 cm. The tube 
was 7.5 cm. long and was slightly thickened. There was a moderate degree of 
hydrosalpinx present. Also present was a free piece of fatty tissue entirely en- 
capsulated by hemorrhagic and necrotic material and measuring 2 cm. across. Micro- 
scopic Diagnosis: (1) Chronic catarrhal appendicitis, Grade II, with acute extrinsic 
suppurative appendicitis, Grade I; (2) moderate hydrosalpinx; (3) gangrenous 
and suppurating epiploic appendix. 

COMMENT 

lu tlie first patient, our diagnosis was obscured by tbe fact that 
location of tbe difficulty was in tbe region of tbe single remaining 
ovary. Since tbo mass was palpable and because of its location, we 
may be excused for suspecting a twisted ovarian cyst. However, at 
operation it was seen tbat tbe mass would bave been neither palpable 
nor visible if tbe uterus bad not contained a seven months’ jpregnancy, 
which pushed tbe inflammatory mass snugly against the abdominal 
wall. Since tbe urine cleared up so quickly after operation, it was 
felt that tbe urinary pus preoperatively was a result of the intra- 
abdominal inflammation, similar to tbe urinary findings seen occasion- 
ally in ordinary appendicitis. Although there bad been a long history 
of crampy soreness in tbe region, operation effected a cure and there 
has been no pain since. In tbe second patient, tbe pathology found at 
operation was misconstrued by tbe surgeon. Tbe dark-looking, firm 
corpus alienum adiposum was thought to be a lithopedion, because of 
a peculiar irregularity of tbe menses six months previously, and tbe 
right tube was removed. Tbe appendix which grossly seemed to be 
definitely inflamed was actually an acute extrinsic reaction resulting 

from gangrenous epiploic appendix. 

It is probably true tbat only a rare case of epiploic appendicitis can 
be definitely diagnosed. It is usually likely that subjective symptoms 
are rather vague while objective signs are difficult to elicit. A middle- 
aged or older patient who tends to be more or less obese, with peeuliai 
abdominal symptoms, should make us watchful. The temperature 
reaction is likely to be mild. The blood count is likely to be veij^ 
slightly elevated with a differential normal or only suggestive. Pain 
and tenderness will be found more often in parts of the abdomen that 
seem unrelated to abdominal organs usually. involved in acute inflam- 
matory processes. This is because most appendices epiploicae, par- 
ticularly of the long pedicled variety, are found on the left side of the 
abdomen, connected with the transverse or sigmoid colon. Although 
pain and tenderness, particularly the latter, may be more or less cii- 
cumscribed, muscle rigidity* is a late sjuiiptom. 

It is certainly possible that patients who seem to recover quicklj 
from abdominal complaints which we treat conservatively for some 
reason without definite diagnosis, may have suffered an inflammatoiy 
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torsion or separation of an epiploic appendix Avhicli lias healed spon- 
taneously. Undoubtedlj^ adhesions of the distal extremity of an 
epiploic appendix are due to old inflammation. These adhesive bands 
may give rise to sjmiptoms of obstruction and intestinal strangulation 
in later life. In the event that strangulation of the appendix epiploiea 
occurs at the neck of a hernial sac, the sj'^mptoms are usually those of 
incarceration. 

Even though diagnosis can probably be no more than tentative be- 
cause of the location of the pathology, operation is indicated. In 
early eases mortality should be nil, as ordinarily all that is necessary 
is ligation and excision of the offending appendage and closure of the 
abdominal wound without drainage. 

’ CONCLUSIONS 

1. Torsion and gangrenous inflammation of appendices epiploicae 
usually occur in middle aged or older individuals and are more frequent 
than a scarcity of references in medical literature would indicate. 

2. In the present state of our knowledge, anything more than tenta- 
tive diagnosis is impossible. 

3. The end result ma}’- be spontaneous healing with formation of 
corpora aliena adiposa or adhesive bands and their consequences. It 
is important to be able to recognize these corpora aliena at operation. 

4. Extrinsic involvement of contiguous organs is possible. 

5. Early operation is indicated and the results should be uniformly 
good. 

I wish to acknowledge my indebtedness to Dr. Donald C. Beaver for his assistance 
in the pathological studies reported above. 
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THE USE OF SOLUTIONS OF ACACIA IN OBSTETEICS^^ 

Lawrence M, Randall, M.D., and Arthur B. Hunt, M.D. 

Rochester, ]\Iinn. 

(From the Mayo Clinic) 

A DECREASE in the volume of the circulating blood is a universal 
occurrence in shock and hemorz’hage. The intravenous administra- 
tion of fluids combats this deficienej^ in blood volume and tends to re- 
lieve the condition of shock associated with this decrease in volume of 
blood, whether it be associated with hemorrhage or not, provided the 
circulation is intact at the time of administration. Since there is no 
fluid that is a complete substitute for whole blood in restoring the volume 
of circulating blood, transfusions of blood will probably remain the 
ideal therapeutic procedure in the treatment of hemorrhage and shock. 

The establishment of depots or “banks” of refrigei’a ted blood is at 
present increasing the availability of blood transfusions. However, 
there are several reasons for the development and nse of a safe and ac- 
ceptable substitute for blood. These reasons may be summarized as 
follows: Considerable time will necessarily elapse before a sufficient 
number of dependable depots of stoi’ed blood will be available for the 
country as a whole. This will be particularly true in the rural areas. 
Unless large volumes of blood are continuall}’’ in demand a constant 
supply of stored blood is impracticable as it deteriorates. If the blood 
of universal donors is not available in storage, all recipients must be 
grouped, which may cause the loss of valuable time in an emergency. 
The suppljf of universal donors is limited. j\Iany cases of licmorrhage 
and/or shock will not require blood if an acceptable substitute is im- 
mediately available. Finally, the cost of blood is much greater than 
that of such a substitute as a saline .solution of acacia. 

The use of saline solutions of acacia has been discussed since Bayliss’ and other.« 
instituted tliis therapeutic measure on a large .^cale during the World War. At that 
time Keith, 2 Bay]iss,i and others expressed the opinion that solutions of acacia 
give excellent results in the treatment of shock and hemorrhage, provided properly 
prepared solutions are administered to patients who arc not so severely .chocked or 
exsangiiinatcd that even blood transfusion would not control the vascular collai»so. 
This condition e.vists when the blood volume is decreased to about ?,() per cent. 

Ambersons recently reviewed the whole field of blood substitute.": and but brief 
mention need here be made of this subject. 

Objections to the intravenous injection of .solution.s of acticia have been 
raised, because if given in very large volumes the gum is stored in the 
cells of the lobule of the livcr^ (jiot the Kupffer cells), thus interfering 
with the function of the liver. The facts that this solution increases the 
i-ate of sedimentation of the erythrocytes,'’ prevents cellular respiration 
by coat ing the erythrocytes,'’’ reduces the power of the blood to combine 
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with carbon dioxide by 5 to 10 per cent,® and decreases the concentration 
of the proteins of the plasma by possible blocking of the liver,® have 
been advanced against the employment of this solution in the treatment 
of patients. It has been further stated that solutions of acacia cannot 
maintain the colloidal osmotic pressure of the blood for more than forty- 
eight hours.® Acacia is related chemically to the antigenic polysac- 
charides produced by the pneumococcus and other bacteria. Maytum 
and Magath’’ reported one ease of a patient who had a sensitivity to 
solutions of acacia at the time of a second injection administered five 
months after the first injection. This was the only evidence of an un- 
toward reaction in a group of 3,000 patients. Except for the previously 
mentioned damaging effect of huge volumes of acacia on the liver as 
sho^vn by Andersch and Gibson,^ Dick, "Warweg and Andersch,® and 
Hall,® the afore-mentioned objections are not of serious practical im- 
portance. 

Stanbury, "Warweg and Ambersonio showed by experimental total plasmapheresis 
that solutions of acacia are relatively innocuous in the experimental animal (dog). 
As near as was technically possible they completely replaced the plasma by saline 
solutions of acacia, thus reducing the serum proteins to only 0.05 to 0.15 per cent. 
These dogs remained healthy and active for considerable periods of time until killed. 
Unfortunately no studies of the liver were recorded by these authors. Doi,ii and 
Gesell, Capp and Foote (quoted by Amberson), and Schlomovitz, Eozone and 
Schlomovitz (quoted by Amberson) all showed that the oxygen consumption of dogs 
is decreased when the volume of blood is reduced by hemorrhage but tliat it is com- 
pletely restored and maintained at normal level when the blood lost is replaced by 
solution of acacia. 

After considering the facts mentioned in the preceding paragraph Amberson con- 
cluded, "Gum acacia is now in almost daily use in hundreds of hospitals through- 
out the world, and next to blood plasma unquestionably constitutes the most suc- 
cessful substitute for whole blood which has so far been developed.” 

Deaths following the injection of solutions of acacia have been reported in the 
literature by three writers: Olivecronaiz (1 case reported in 1921); Lee’3 (2 cases 
reported in 1922), and Studdifordi^ (5 cases reported in 1937). The 3 deaths re- 
ported by the turn first named writers occurred during a period when it was not 
sufficiently appreciated that great care must be exercised in the preparation of 
solutions of acacia. The more recent deaths reported by )Studdiford immediately 
followed the use of a commercial solution of acacia different from that which he had 
previously employed. This author admitted that the solutions were probably toxic 
and stated that CoTui (who tested the solutions) "has evidence to believe the cause 
of the immediate reaction lies in error in preparation of the solution.” The manu- 
facturers of the solution reported in the paper by Studdiford admitted that the 
solution had been carmelLzed to color it and carmelization of solutions alone may 
cau.^e toxic reaction.s. One of us has observed severe reactions to carmelized dextrose 
solutions. The solutions employed by' Studdiford gave severe reactions to all of 
four dogs when injected intravenously-. 

The successful employment of solutions of acacia in the treatment of hemorrhage 
and shock in a number of patients that would make a large total in the aggregate 
has been reported by the following: Hurwitz,i5 Bayliss,i Keith,2 Erlangcr and 
Gasser,^® Fraser and Cowell, r" Cannon, Fraser and Hooper,*® Eous and Wikson,*^ 
Drummond and T.aylor, 2 o Hobertson and Bock,2i Older , 22 Farrar,23 Coburn and 
■\Vard,2* Meek and Gasser , 25 Lynwood, 2 c Mas.son,2r Adson and iircIndoe ,28 Randall , 22 
Dieckmann,30 Hartman and others,3i Good and Boyer,---2 Good, Mugrage and 
\Vciskittcl,33 Counseller, 3< Huffman, s Lowsley, Jlorrissey and Ricci,''’-^ Walker and 
Keith, 30 and others. These authors did not mention serious reactions or deaths as a 
result of the use of this solution. More than 0,000 intravenous injections of saline 
solution of acacia have been given to patients at tlic Mayo Clinic without untoward 
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results. Dr. H. E. Eobertsonsr of the Section on Pathologic Anatomy of the ^layo 
Clinic stated that in no case did necropsy performed on a patient who had pre- 
viously received an injection of saline solution of acacia reveal gross or histologic 
evidence of damage to the liver that might be attributed to this medication. 

In 1929 one of ns^® reported on llie use of a 6 per cent solution of 
acacia in normal saline in tlie treatment of shock occurring in obstetric 
practice. Since that time tve have continued the use of this solution and 
we now wish to make a further report of its use. 

During this time 4,900 obstetric patients have been observed, of whom 
93 (1.9 per cent) had a sufficient degree of vascular collapse due to 
shock and/or hemorrhage to warrant the intravenous injection of saline 
solution of acacia. These patients represented 44 instances of post- 
partum hemorrhage, 11 of shock Avithout hemorrhage, 11 of abruptio 
placentae, 11 of placenta prcAua, 8 of abortion Avith hemorrhage, 5 ol 
hemorrhage and traumatic shock folloAAnng operatiA^e delivery, 1 of rup- 
tured uterus, 1 of purpura, and 1 of retained placenta Avith severe 
anemia. There AAmre 5 deaths in this group of 93 patients, all occurring 
before 1931. Tavo of these patients had diabetes, Avhich Avas considered 
to be the cause of death. One patient suffered from eclampsia and had 
had about 25 convulsions before admission to the hospital ; 1 patient died 
of puerperal sepsis, and 1 had a complication of toxemia AA'ith a clinical 
diagnosis of carcinoma of the sigmoid. We belicA'c it to l)e significant 
that none of the deaths occurring in the group of 4,900 patients AA^ere 
due to hemorrhage. 

The aA^erage amount of solution of acacia administered aars 533 c.c., 
containing 31.98 gm. of acacia. The ]ea.st amount gh'eu Avas 300 c.c. 
(to 4 patients). Four patients receh’ed 1,000 c.c. or more, the great- 
est amount being 1,500 c.c. The greatest amount of acacia given to 
any one patient therefore Avas 90 gra. Solution of acacia has been re- 
administered to 3 Avomen at the time of a subsequent deliA^ery Avifh 
no untoAvard effect. 

In 37 of the 93 patients blood aa’rs giA’cn by transfusion in addition 
to the solution of acacia. Twenty-nine had a single transfusion of oOO 
C.C., 5 had tAvo transfusions, 2 had 3 ti’ansfusions and 1 patient 8 trans- 
fusions. 

The response to intraA^enous injection of saline solution of acacia A\as 
satisfactory so far as the SATuiitoms due to A'ascular collapse aacic con- 
cerned in 85 (91 per cent) and in all patients after the addition of blood. 

The preparation of solutions of acacia suitable for intiaAcnous injec- 
tion is important. In the article AAintteii by one of us*'' in 1929 the de- 
tails of the method of preparation of a 6 per cent solution of acMcia in 
normal saline aa’ci’C giA'cn. Fortunately since that time container.s of this 
solution may be purchased from commercial laboraloric.s. The injection 
is carried out in the same manner as that AA’hich applie.s to the intra- 
venous injection of fluids in general. From 25 to 40 c.c. of solution aie 
given each minute until enough has been injected to mamfani a Aolume 
of blood that aa-HI overcome the vascular collapse. If i)Iood tran.sfnsion 
is to folloAv the. injection of solution of acacia, the apparatus .should 
first be AA’ashed oaP Avith normal salt solution. 
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As has previously been stated, the treatment of shock should he co- 
ordinated with methods to control hemorrhage if this condition exists. 
Such obstetric procedures as the following, which were employed in this 
group of 93 patients, may be needed to control the blood loss : Uterine 
massage, the administration of oxytocics, manual removal of the placenta, 
intrauterine packing, insertion of a eolpeurynter, rupture of the bag of 
waters, cesarean section, hysterectomy, or Braxton Hicks’ version. In 
those patients who have a complication of labor or delivery in which 
shock may be anticipated, it is frequently wise to have the treatment of 
this condition under way as the operative procedure is instituted. 

In conclusion, it may be stated that an acceptable substitute for whole 
blood still serves a useful purpose in the treatment of shock and/or 
hemorrhage. This substitute must be quickly available, proved by large 
experience to be safe, and capable of restoring and maintaining blood 
volume. We believe that a 6 per cent saline solution of acacia is such 
a substitute. 

REFERENCES 

(1) Bayliss, W. M.: Brit. M. J. 1: 553, 1918. (2) Keith, N. M.: Personal com- 

munication to the authors. (3) Amberson, IF. R.: Biol. Rev., Cambridge Phil, Soc. 
12: 48, 1937. (4) Andersch, Marie, and Gibson, R. B.: J. Pharmacol. & Exper. 

Therap. 52; 390, 1934. (5) Huffman, L. D.: .T. A. M. A. 93: 1698, 1929. (6) 

Christie, Amos, Phatah, N. If., and Olney, Mary B.: Proe, Soc. Exper. Biol. & Med, 
32: 670, 1935, (7) Maytum, C. K., and Magatli, T. B.: J. A. M. A, 99: 2251, 1932. 

(8) Diclc, M. IF., Warweg, Edna, and Andersch, Marie: J. A. M, A. 105; 654, 1935, 

(9) Ball, IF. K.: Proc. Soc. Exper. Biol. & Med. 38: 46, 1938. (10) Stanbury, 

J. B., Warweg, Edna, and Amberson, IF. R.: Am. J, Physiol. 117: 230, 1936. 
(11) Doi, 7.: J. Physiol. 52; 249, 1921, (12) Olivecrona, H.: Acta, chir, 

Scandinav. 54: 1, 1921. Abst. J. A. M. A. 77: 18.52, 1921, (13) Lee, R. Tan A.: 

J, A. M. A, 79: 726, 1922, (14) Siuddiford, IF, E.: Surg. Gynec. Obst. 64: 772, 

1937, (15) Bunoitz, S. B.; J. A. M. A. 68: 699, 1917. (16) Erlanger, Joseph, and 

Gasser, B. S.: Ann. Surg. 69: 389, 1939. (17) Fraser, John, and Cowell, E. M.: 

J. A. M. A. 70; 520, 1918, (18) Cannon, IF. B., Fraser, John, and Hooper, A. N.: J. 
A.M. A. 70: 526, 1918. (19) Rous, Peyton, and Wilson, G. IF,; J.A.M.A. 70: 219, 

1938. (20) Drummond, Bamilton, and Taylor, E. S.: Med. Ees. Council 25-30: 13.5, 

1919. (21) Robertson, 0. B., and Bode, A. V.: Med. Eos. Council 25-30: 213, 
1919. (22) Older, IF. R,: Am. J. M Sc. 159: 843, 1920. (23) Farrar, JAlim 

K. P.: Surg. Gynec. Obst. 32: 328, 1921. (24) Cobum, R. C., and Ward, G. G.: 

Surg. Clin. N. Amer. 5: 548, 1925. (25) Mcch, IF. and Gasser, B. S.: Am. .1. 
Physiol. 47: 302, 1918. (20) J.ynwood, E. A.: Illinois M. .T. 38: 22, 1920. (27) 
Masson, J. C.: Am. J. Ob.st. & Gynec. 14: 486, 3927. (28) Adson, A. IF., and 

Mclndoc, A. B.: Surg. Clin. N. Amer. 9: 841, 1929. (29) Randall, L. M.: J. A. 

jr. A. 93; 845, 1929. (30) Dicchmann, IF. J.: Am. J. Obst. & Gynec. 22: 351, 

1931. (31) Hartman, A. F., Senn, M. J. E., Kelson, Martha F., and Perley, Anne 

M.: J. A. M. A. 100: 251, 3933. (32) Good, R. IF., and Boyer, B. E.: J. Med. 12: 
630, 1932, (33) Good, R. IF., Mugrage, R., and Weishittel, R.: Am. J, Surg. 25; 
134, 1934. (34) Counscllcr, F. ,S'.; Minnesota l^Ied. 15: 744, 1932. (35) J.owsUy, 

0. S., Morrissey, J. B., and Ricci, J. F.; .T. Urol. 6: 381, 1921. (30) Walker, M. A., 
and Keith, N. M.: Am. J, Physiol. 95: 561, 1930. (31) Robertson, B. E.: Per- 

sonal communication to the authors. 

DISCUSSION 

DE. H. CLOSE HESSELTINE, Chicago, Ile. — T he authors admit without argu- 
ment that blood is the best agent in the treatment of obstetric hemorrhage. Perhaps 
one might argue that greater efforts .should be put forth to make blood more reafbly 
available. The University of Cliicago Clinics and the Chicago Lying-in Hospital 
liave readily available professional donors for the hospitalized ynitients; yet acaci.'i 
and other solutions have been used in the Home Sendee Unit with gratifying results. 
In the event of serious blood loss and other serious complications these patients 
have been transferred to the hospital, Ev<m though patients recover from hernor- 
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rliage and shock because of the use of various intravenous solutions, the amount 
of morbidity and the extent of the convalescent period are other factors for evalua- 
tion. Frequently enough time elapses to find a source of blood for suspected cases 
of placenta previa (the severe alarming ones excepted) preceding the examination 
for diagnosis and before the institution of therapy, and in certain cases premature 
separation of the placenta. 

I^evertheless when blood is not immediately available for such emergencies the 
best possible available substitute under the circumstances is a necessity. Various 
solutions have been employed. Physiologic sodium chloride solution and other salt 
solutions are excreted rapidly. Glucose solutions, especially hypertonic ones, re- 
main longer in the vascular tree, but have a relatively short period of action. On 
the other hand, sucrose solution may increase the fluid volume in the vascular 
system to a dangerous- point. Acacia in saline solution has given good results for 
these authors and others have written almost as enthusiastically. 

Studdiford’s fatal cases received acacia in glucose solution. Dieckmann observed 
a fatality in a toxemic patient following the use of a saline solution free of 
acacia. The toxemia was not severe enough to cause the death alone. Repeated 
chemical analyses of blood sliowed complete disappearance of fibrin, and the blood 
did not clot. The acacia was deposited in the endothelial cells of the liver. He 
was surprised to find that this same material causes no trouble when administered 
to dogs. 

It has been shomi that of tlie acacia solutions, salt is the safest. On the other 
hand, to remain safe, it must be prepared very carefully and exactly. The apparatus 
used to administer it must be as carefully prepared as for blood transfusion. Six 
per cent acacia solution will not completely substitute for blood, but will aid in 
maintaining a blood pressure at a physiologic level. Saline acacia solution can be 
carried by the physician who must treat in the home without assistance and may 
be readily available in institutions where blood donors and blood banks are not 
feasible. The technique must be followed precisely, the apparatus must be pre- 
pared properly, and the indication and contraihdication heeded if the best results 
are to be obtained. 

Since saline solution of acacia is the only one recommended, is there a con- 
traindication to its use in the presence of toxemia of pregnancy? Would hyper- 
tonic glucose solutions alone serve better and safer in combating vascular collapse 
in toxemic patients? 

Any contribution which will enable us to lower the maternal mortality and 
morbidity rate is important. The subject of saline solution of acacia in the treat- 
ment of obstetric shock and hemorrhage has been revised, and a fair analysis 
presented. One must agree that saline acacia solution is a substitute for blood 
when sources of blood are not available, as demonstrated emphatically in this 
paper. Even though it is not an ideal substitute, when properly employed it may, 
by conserving life, make motherhood even less of a risk. 

HR. ARTHUR B. HUNT (closing).— I am glad Dr. Hesseltine made mention 
of the fact that the use of acacia helps prevent morbidity in the puerperium. We 
feel that supplementing acacia later in the puerperium in severe anemia with blood 
is more effective. I am also glad he mentioned that acacia holds up the blood 
volume longer than saline and glucose because that is one important reason for using 
acacia rather than other blood substitutes. It also has the advantage of drawing 
tissue fluid into the circulation by its increased osmotic pressure. We have used a 
commercial preparation of acacia for over a year without any difficulty. Dr. J. S. 
Lundy, Head of the Section on Anesthesia and Intravenous Therapy at the ainic, 
says that it has proved entirely satisfactory'. However, now that blood is available 
in storage, we do not use as much acacia as formerly. 

Wien shock is so severe that the blood pressure cannot be elicited, positive pres- 
sure may be needed to force the blood or acacia into the circulatory system, the 
veins being collapsed. If this is done it is unnecessary to cut down on a vein. 
Only once in tliis series of over ninety instances of hemorrhage and shock was it 
necessary to cut down on the vein. 



DtiHESSEN’S INCISIONS'^ 

Carl P. Huber, M.A., M.D., Indianapolis, Ind. 

(From the Department of Obstetrics and Gynecology, The University of Chicago and 

The Chicago Lying-in Hospital) 

T he patient who, after many hours in labor with the membranes rup- 
tured, fails to reach complete cervical dilatation and shows evidence 
of exhaustion with a gradual decrease in the effectiveness of the uterine 
contractions presents one of the major obstetric problems. In some in- 
stances of this type, delivery may be accomplished satisfactorily follow- 
ing Diihrssen’s incisions of the cervix. This study was undertaken to 
evaluate the results of this procedure and to determine the dangers asso- 
ciated with it. 

This report covers the period from Nov. 1, 1932 to Sept. 1, 1938, 
during which 162 Diihrssen’s incisions were performed. In a previous 
report from the Chicago Lying-in Hospital, Hunt and McGee^ summa- 
rized 592 eases in which Diihrssen ’s incisions were done from 1917 until 
November, 1932. Series have been reviewed in the literature during 
the past ten years by Randall,^ Shir,® and Abrams.^ 

Incidence . — The 162 cases occurred during the course of 15,529 de- 
liveries. The incidence is 1.04 per cent. In Table I, the incidence at 
yearly intervals is recorded. In the fifteen years previous to 1932, the 
incidence was 1.48 per cent as reported by Hunt and McGee. There 
has been a slight decrease in tlie frequency with which the procedure has 
been employed so that during the past year the incidence was 0.9 per 
cent. Abrams reported a 6.0 per cent incidence of Diihrssen ’s incisions 
in his series; Randall, an incidence of 0.37 per cent; and Shir, 0.62 
per cent. 


Table I. Incidence of Duhrs.sen’s Inci.sion.s 



TOTAXi 

PATIENTS 

DijUKSSEN ’s 

INCIDENCE 
PEP. CENT 

Nov. 1, 1932 — June 30, 1934 

4.G11 

Do 

1.2 

.Tuly 1, 1934— June 30, 1935 


38 

1.3 

.Tuly 1, 1935— June 30, 193G 

2,394 

22 


July 1, 193(5 — June 30, 1937 

2,.341 

19 


.Tuly 1, 1937— Aug. 31, 1938 

3,274 



Total 

15,529 

102 

1.0 


TECHNIQUE 

Adequate expo.«ure is essential, as it is preferable to make the cervical in- 
cisions under direct vision rather than by palpation. A deep mediolateral episiot- 
omv is performed and the cervix exposed with broad retractor.?. Three inci.sions 
are u.sually made at points correspondinij to 10, 2, and G on the eloch. If the 
cervix is approaching complete dilatation, bilateral incisions may be sufficient 
but there is greater dtinger of subsequent extension. The use of one incision is 

•Read at Uie Annual McetinK of the Centr.al A.s.sociation of Obstetricians and 
Gynecologi.st-s, Minneapolis, Minn.. October 6 to 8, 1038. 
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associated with gi-eat risk of damage to the cervix. In our series, laceration or 
extension of the incision occurred in 7.7 per cent of the instances where three 
incisions were made and in 41.7 per cent where only one incision was used. 

The posterior incision is made tirst so that its site will not be obscured by blood 
from the anterior incisions. The cervix is grasped posteriorly with two clamps 
and exposed with gentle traction. Too much traction must be guarded against or 
the cervix, particularly if edematous, wdll tear. The incision is made between 
the clamps and should extend to the fornix. Adequate incision protects the re- 
mainder of the cervix and the lower uterine segment from laceration. The in- 
cisions corresponding to points 10 and 2 on the clock are made in a similar 
manner. 

After delivery of the infant and placenta, the cervix is exposed and the edges 
of the cervix grasped for inspection and repair. The edges of the cervical in- 
cisions are approximated beginning at the upper angle of the incision with loosely 
tied, interrupted sutures of No. 2 chromic catgut. Prom two to four sutures are 
usually required. In the presence of infection or severe shock, the incisions may 
be left unrepaired and will usually heal surprisinglj' well. 

Care should be taken to prevent blood loss. Unless guarded against, there may 
be considerable bleeding from the episiotomy wound during the course of a prolonged 
operative procedure though there is often little if any bleeding from the cervical in- 
cisions themselves. 

INDICATIONS 

In general, Diihrssen’s incisions are indicated where delivery becomes neces- 
sary in the interests of the mother in the presence of a completely effaced but 
incompletely dilated cervix. In many instances a multiplicity^ of factors are re- 
sponsible for the decision to incise the cervix. These usually include (1) failure 
of progress after a prolonged period of labor, (2) approaching exhaustion "with 
irregular and ineffective uterine contractions, and (3) evidence of fetal distress. 
In analyzing the cases in this series, an attempt was made to pick out the pre- 
dominant indication for the procedure in each case. These are listed in Table II. 
In all instances where there was an indication from the standpoint of the fetus, 

there was also a maternal indication present. r 

Cervical dystocia was given as the indication in approximately one-third of 
the group. In all probability this does not represent in every case an undilatable 
cervix, but in all of these patients the cervix was more than usually rigid and 
firm. Poor adaptation of the fetal head to the cervix and ineffective uterine 
contraction were undoubted factors in some instances in the failure of the cervix 
to dilate. These patients represent a group, however, in which there was no other 
reason, per se, to forecast difficulty at the onset of or early in a or an in w om 
failure of the cervix to dilate was the outstanding abnormalitj. 


Table II. Indications 


MATERNAL 


Cervical dystocia 
Soft tissue dystocia 
Edema of cervix 
Failure of progress 
Exhaustion 
Uterine inertia 


FETAL 


55 

14 
7 

48 

15 
13 


Irregular fetal heart 
Failing fetal heart 
Presence of meconium 
Large baby 
Funic souffle 


Onmbined maternal and fetal 24 


12 

8 

2 

1 

1 


SECONDARY FACTORS 

Toxemia (1 eclampsia) 
Cephalopelvic disproportion 
Cardiac disease 


Soft tissue dystocia is used in Table II to denote the situation in which the 
progress of labor seems to be dela 3 'ed by the presence within the bony pehis of 
resistant, thick pelvic tissues. Many of these patients were of the stock.v, heavy 
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tj’pe described as representative of the dj'stoeia dystrophy syndrome. Dystocia of 
this tj^pe was present in 1 4 of the patients. Eight more of the patients (Table 
III) were classified in the dj’stocia dystrophy sjmdrome tjj)e but other factors 
were more definitely described as indicating the cervical incisions in their man- 
agement. 

Table III 


Pelvis : 


Contracted 


31 

19.1% 

Dystocia dystrophy syndrome type 

22 

13.6% 

Fetus : 




Average weight 


3410 

gm. 

Under 2,500 gm. 



9 

Over 4,000 gm. 



17 

Pains : 




Weak or irregular 


69 

42.6% 

Adequate 


93 

57.4% 

Table IV. 

Age Distribution' 


YEARS NU-MBER 


PER CENT 

17-19 

9 


5.5 

20-24 

38 


23.4 

25-29 

62 


38.2 

30-34 

37 


22.8] 

35-39 

14 


8,6}-32,6 

40-42 

2 


1.2] 


PARITY 

PARA 0 PARA I P.,^RA II PARA HI 

144—88.9% 14—8.7% 3—1.8% 1— O.C% 


Edema of the cervix sufficient to obstruct the progress of the labor was present 
in 7 instances. In 20 instances (Table VI) cervical edema was a contributing 
factor. Undoubtedly edema of the cervix is due in most instances to the slow 
progress of labor in these patients resulting in interference with the local circu- 
lation so that it should not be con.sidered as the primary complication. The 
pre.sence of edema does decrea.se the probability of complete dilatation being 
reached and it usualh' becomes a progressive condition ending in necrosis of the 
cervix. It is for this reason then that Diihrssen’s incisions become indicated in 
these patients where edema of the cervix complicates a prolonged labor. 


Failure of progress with incomplete cervical dilatation ivas the indication for 
incision of the cervix in 48 patients. In many of these patients, the fetus was 
in a posterior po.sition, and due to the partial deflection of the fetal head with 
poor accommodation between the fetus and the birth canal, rotation was slow and 
incomplete. After a prolonged period of labor often complicated by inadequate 
uterine contractions, progress ceased for a period of several hours. When such 
a situation develops in spite of adequate supportive treatment and rest, it is 
frequently safer for both the mother and infant to complete the delivery arti- 
ficially. In some instances in this group, the development of evidence of fetal 
distress was the deciding factor as it was felt that without interference the ri.^h 
for the infant would be increased. 

^Maternal exhaustion was the predominant factor in lo instances. It i.s prob- 
able that these patients might be grouped with those .showing a failure of prog- 
ress but the presence of exhaustion was more marked in this group and they arc 
aecordinglv listed separately. It is to be understood that exhaustion developed 
in spite of adequate sedation and supjmrtive therapy and was the result of the 
prolonged jieriod of labor in patients who may have been below par physic-ally. 
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uterine inertia was the indication in 13 patients although the uterine contrac- 
tions were classified as weak or irregular in 69 (42.6 per cent) of the group 
(Table III). It is suggested that induction of labor may have been a factor in 
some of these cases. 

Complicating conditions, such as the toxemias of pregnancy and heart disease, may 
be secondary factors in the decision to perform Diihrssen ’s incisions. In 13 patients 
in this series toxemia of pregnancy was present and was an undoubted factor in 
hastening the decision to incise the cervix ; but in no instance was the procedure under- 
taken because of the toxemia alone. Similarly in one patient with cardiac disease, 
Diihrssen ’s incisions were done at an earlier time than would have been indicated had 
it not been hoped to spare the patient the strain of an unduly prolonged labor. 

The incidence of contracted pelvis is higher than usual in this series. Thirty- 
one patients (19.1 per cent) of the group (Table III) showed some degree of 
pelvic contraction. In 13 of these patients, cephalopelvic disproportion of mild 
degree may well have been a factor in the prolonged labor. 

The infants were in many instances larger than usual (Table III). Although the 
average weight was 3,410 gra. which is not much above average figures; 17 
weighed over 4,000 gm., 61 weighed over 3,500 gm., and 9 weighed under 2,500 gm. 

CONDITIONS 

Of equal importance with the indications for which this procedure may be 
performed are the conditions under which it is justified. Diihrssen ’s incisions 
should be looked upon as a major obstetric procedure to be done only in a suit- 
able environment by a trained obstetidcian. The cervix must be completely 
effaced although dilatation is incomplete. An adequate period of labor without 
further cervical dilatation should have elapsed unless sudden exigencies demand 
the completion of the delivery. The situation should be such that delivery is 
indicated and possible except for the condition of the cervix. 

AGE AND PARITY 

The age of the patients in this series varied from 17 to 42 (Table H^). The 
largest group was between 25 and 29 years. Approximately one-third were 30 
years or older. This is significant when one considers that only 18 of the group 
were multiparas; 88.9 per cent of the patients were priraiparas. In one-third of the 
multiparas the condition of the fetus was the determining factor in the decision 
to perform Diihrssen ’s incisions while there was an indication from the standpoint 
of the fetus in only 14 of the 144 primiparas. 

ONSET AND DURATION OF LABOR 

The incidence of induction of labor was approximately twice that recorded 
for all the patients delivered during the same period of time (Table V). Ap- 
proximatelj- one out of every 5 patients upon whom Diihrssen 's incisions were 
done had either a medical or mechanical induction of labor. Labor was induced 
medically in 14.8 per cent of the group and mechanically in 4.3 per cent. 


Table V A. Onset of Labor 



NO. 

induced 

medical 

MECIIANICAIi 

Total series 
Diihrssen ’s 

15,529 

162 

1.572—10.1% 

.31—19.3% 

1,241— 7.9% 
24—14.8% 

331—2.1% 

7—4.3% 

Table V B. Duration of Labor, Average 37.8 Hr. 


TOTAL NO. 

UNDER 25 HR. 

25-50 HR. 

over oO hr. 

Primiparas 

Multiparas 

144 

IS 

IS— 12.5% 
11—61.1% 

101-70.1% 

7—38.9% 

over 25 

25—17.4% 

HR. 

Diihrssen ’s 

Total series 

162 

15,529 


133—82 
983— 6 

.7% 

.3% 
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The average duration of labor was 37.8 hours (Table V). Labor was pro- 
longed bej'ond twenty-five hours in 82.7 per cent of the group while 11 of the 
29 patients with a labor less than twenty-live hours in length were multiparas. 
The incidence of prolonged labor (twenty-five hours or over) in the total series 
of deliveries during the same time interval was 6.3 per cent. The longest labor 
in the group was ninety-nine hours with labor lasting over fifty hours in 25 
(17.4 per cent) patients. 


RUPTURE OF jWEJIBRANES 

The membranes were ruptured artificiallj’' in 60 of the 162 cases. In most in- 
stances this was done after the cervix had become partially dilated and the 
progress of labor had ceased. The membranes were ruptured for an average of 
23.5 hours before the cervical incisions were performed. 

CONDITION OF CERVIX 

The degree of cervical dilatation varied from 3 to 9 cm. (Table VI). In 70.4 
per cent of the cases the cervix was dilated 7 to 8 cm. Ldema of the cervix^ usu- 
ally the anterior lip, was present in 17.3 per cent. 


Table VI 


Jlupttire of Membranes 


NO. PER CENT 

DURATION 


Artificial 

Natural 

60 37.0 

102 63.0 

I 23.5 hr. 


Condition of Cervix 


I)II/ATATION 

EDEMA 


3-4 cm. 

4— 2.4% 



5-6 cm. 

37—22.8% 

27—17.3% 


7-8 cm. 

114—70.4% 



9 cm. 

7— 4.4% 




POSITION OF FETUS 

The fetal positions encountered show a wide variation from the distribution 
usually given in the textbooks. In only 14 (8.7 per cent) instances was the 
occiput anterior to the transverse (Table VII). Posterior positions of the occiput 

Table VII. Po.sitiox of Fetus 


NO. PEP. CENT 


Occiput anterior 

14 

8.7 

Occiput transverse 

00 

37.0) 

Occiput posterior 

82 

50.0f 

Breech presentation 

5 

3.1 

Brow presentation 

1 

0.6 


were found in one-half of the cases and together with the occiput transverse posi- 
tions comprise 87.6 per cent of the group. Undoubtedh' the xiresence of an oc- 
cijiitoposterior position with failure of normal rotation was a major factor in 
the prolonged labor and arrested progress shown by this group of patients. 
Breech presentations were encountered in 3.1 per cent of the patients, an essen- 
tially normal incidence. There was one brow presentation. 

METHOD OF DELIVERY 

The incision of the cervix was followed by immediate delivery in all in- 
stances. It has been our policy that any situation which justifies the perform- 
ance of Diihrsscn'.s incisions should also necessitate immediate delivery of the 
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accomplished by forceps extraction in 157 of the 166 deliveries 
. ^ ^ eision and extraction was employed in 6 instances and on 3 oc- 

casions the delivery was accomplished by breech extraction. There were four 
instances of twins. The incidence of low forceps was 12.0 per cent. Deliverv 
followed midforceps application in 65.1 per cent of the group. High forceps 
application, where the fetal head was above the ischial spines but not floating 
■was performed in 17.5 per cent. 


Table VIII. Method of delivery 


— 

xo. 

PER CENT 

— 

Low forceps 

20 

12.0 


Midforceps 

lOS 

65.1 


High forceps 

29 

17.5 


I'ersion and extraction 

6 

3.6 


Breech extraction 

3 

l.S 


Total 

166 



Twins 

4 



Xo. of patients 

162 




BLOOD LOSS 

The amount of estimated blood loss varied from 100 to 1,200 c.c. (Table IX). 
The average for the group was 365 c.c. A blood loss of 500 c.c. or more was 
recorded in 26 of the deliveries (16.0 per cent). This is approximately the same 
incidence (14 per cent) as that recorded by Hunt and McGee in the last 100 
patients of their series and while high represents an improvement over the general 
average of their total series (28.2 per cent). Constant attention directed to- 
■ward control of hemorrhage from the episiotomy wound and from the cervical 
incisions, and the frequent use of intravenous pituitrin or ergonovine to control 
hemorrhage from the atonic uterus frequently encountered in this group of patient.*;, 
are probably important factors in decreasing the amount of hemorrliage. 

An attempt was made to determine what factors might be responsible for the 
post-partum hemorrhages which did occur. As shown in Table IX the number 
of cervical incisions might at first sight be considered important as there was an 

Table IX. Estimated Blood Loss 


Least, 100 c.c. Average, 365 c.c. Greatest, 1,200 c.c. 




1 POST-PARTU.M 

hemorrhage 



NO. 

PER CENT 

A’o. of incisions 




1 

12 

0 


2 

72 

8 

11.1 

3 

78 

IS 

23.1 

Uilatation of cervix 




3-6 cm. 

41 

5 

12.1 

7-9 cm. 

I 121 

21 

17.3 

Edema of cervix 




None 

135 

21 

I 15.5 

Present 

27 

5 

IS.o 

Character of pains 




Weak or irregular 

69 

7 

10.1 

Adequate 

93 

19 

20.3 

Aletiiod of deliverv 

Low forceps 

20 

4 

20.0 

^lidforceps 

108 

14 

12.9 

High forceps 

29 

8 

27.6 
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increased incidence of hemorrhage when 3 incisions were made. It must he re- 
membered, however, that extension of the incisions occurred more frequently in 
the instances where one or two incisions were made and that such extensions in- 
crease the danger of hemorrhage. Three incisions were always made where the 
cervix was dilated less than 6 cm. yet the incidence of post-partum hemorrhage is 
greater in the group with a cervical dilatation of 7 to 9 cm. Edema of the cervix 
did not appear to be a factor in the production of hemorrhage, contrary to the 
conclusions drawn by Hunt and IMcGee. The patients with weak or irregular 
uterine contractions might be expected to have a poorer uterine tone and con- 
sequently an increased blood loss. The incidence of post-partum hemorrhage 
in the group with adequate uterine contractions, however, was twice that in the 
group where the contractions were weak or irregular. The difficulty of the 
delivery subsequent to the Duhrssen’s incisions may be a factor in determining 
the amount of blood loss. Post-partum hemorrhage occurred subsequent to high 
forceps delivery in 27.6 per cent whereas in mid-forceps and low forceps delivery 
the incidence was 12.9 per cent and 20.0 per cent, respectively. 

The placenta was removed manually in 30 instances (18.5 per cent), usually 
because of hemorrhage and at times incidental to exploration of the uterine 
cavity. No cases of uterine rupture were recorded. Simple expression of the 
placenta was accomplished in 125 instances (77.2 per cent) and the placenta was 
delivered by the Credo maneuver in 7 instances (4.3 per cent). 

MORBIDITY AND MORT.VLITY 

As would be expected in a group of cases such as these, the morbidity is high 
(Table X). Over one-fourth of the patients (27.2 per cent) showed a febrile 
morbidity according to the British Standard. This may be compared with a rate 
of 7.5 per cent according to the .same standard for .5,615 consecutive patients de- 
livered in the hospital. 

There were no maternal deaths in this series. There have been 297 consecutive 
instances of Duhrssen’s incisions up to September 1, 1938, without a maternal 
death. There has been only one death in the last 390 cases. 


Table X 



NO. OP 
PATIENTS 

MOKBID 

PER CENT 


Maternal MorVidity 



Duhrssen’s series 

162 

44 

27.2 

Chicago Lying-in 

Hospital 7/1/36 — 8/30/38 5,615 

421 

7.5 


Maternal mortality — 0 



Fetal Mortality 


NO. OF 

INFANTS 

deaths 

PER CENT 

Duhrssen’s series 

162 

21 

13.0 

Chicago Lying-in 

Hospital 5/25/31—1/137 17,728 

773 

4.4 


FETAL MORTALITY 

There were 21 fetal or neonatal deaths (Table X) in the series. This results in 
a mortality rate of 13.0 per cent. The mortality rate for 17,728 consecutive de- 
liveries in the hospital is 4.4 per cent .«o that the rate is increased appro-xiniatel.' 
three times in this group. It is to be noted that in 8 of the 21 deaths fetal dis- 
tress was the essential indication for the Duhrssen’s incisions. It is impossible 
to estimate the number of babies which may have been saved by intervention 
before conditions became precarious;. 

There were no monstrosities in the group. Two of the deaths occurred in preina- 
turo infants. None were pro-viable. Tlie method of delivery was by low forceps m 
3 instances; rnidforcops, 11; higli forccp.«, 5; version and extraction and brcec i 
extraction, 1 each. 
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FOLLOW-UP STUDIES 

Information was available eoneerning the post-partum condition of the cervix 
in 100 of the 162 cases (Table XI). The cervix was well healed in 41.4 per cent 
of the total group. It was poorly healed in 7.4 per cent and deep scars were, 
present in 12.9 per cent. 

Three of the imtients returned to the clinic because they were unable to be- 
come pregnant again. No record of subsequent abortions was obtained. There 
have been 19 pregnancies concerning which we have knowledge in this group of 
patients. There have been 16 deliveries in the hospital among these patients 
(Table XI). The average interval between the performance of the Diihrssen's 
incisions and the second deliveiy was 23.9 months. The average duration of 


Table XI. Follow-Up Studies 




NO. 

PER cent 


CONDITION OF CERVIX: 

Well healed 

Poorly healed 

Deep scars 

No record 

67 

12 

21 

62 

41.4 

7.4 

12.9 

38.3 


SUBSEQUENT HISTORY; 
Sterile 3 

Abortions 0 Pregnancies 19 



NO. COMPLICATIONS 

FETAL DEATHS 


SUBSEQUENT DELIVERIES : 
Natural 

Low forceps 
Midforceps 

Breech extraction 
Diilirs-sen 's 

9 

2 

3 Prolapsed cord 

1 Prolapsed cord 

1 

1 



16 

1 


Average duration of labor 
Average interval between 

•, 10 hours 
labors, 23.9 months 



labor was ten hours. One patient delivered twice, the first delivery being com- 
plicated by prolapse of the cord and resulting in a stillbirth. This was the only 
fetal mortality in the group. Nine patients delivered naturally, there were 1 breech 
extraction and 5 forceps deliveries. In one instance a second Diihrssen's incision 
was performed. These 2 deliveries rvere twenty-six months apart. The first labor 
lasted 49.5 hours with adeejuate uterine contractions and a breech presentation. 
The infant was stillborn following breech extraction subsequent to 3 incisions 
in a cervdx 8 cm. dilated. The second labor was complicated bj’' an occipito- 
posterior position with poor uterine contractions. It was terminated when the 
cervix was 7 cm. dilated after 25.5 hours of labor by 3 Duhrssen’s incisions and 
midforceps extraction because of the development of irregular fetal heart tones. 
The patient and her infant left the hospital in good condition. 

sujbiary and conclusions 

This review of 162 instances in which Diilirssen s incisions of the 
cervix preceded delivery shows that the procediu’C is not without danger. 
It should be considered as a major obstetric opei’ation indicated only 
in carefully considered circumstances where termination of labor be- 
comes imperative in the interests of either mother or infant. It should 
not be postponed, however, until the condition of the patient and her 
baby increases the danger associated with its pei’formance. Diilirssen s 
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incisions are not to lie considered at the onset of lalior as a method of 
facilitating the delivery. The following statements concerning their 
employment seem jnstified: 

1. Diihrssen’s incisions are indicated in a limited group in instances 
where the cervix is effaced but incompletely dilated. 

2. In most instances indications for their use arise in the presence of 
prolonged labor with failure of cervical dilatation and the development 
of maternal exhaustion and uterine inertia. 

3. The unrotated or incompletely rotated occipitoposterior position 
is a factor in the production of conditions indicating Diihrssen’s in- 
cisions. 

4. Diihrssen’s incisions are indicated twice as frequently following 
induction of labor as thej’’ are subsequent to the natural onset of labor. 
Induction of labor in the presence of a firm, long, undilated cervix is 
often dangerous from this standpoint. 

5. The danger of hemorrhage subsequent to incision of the cervix is 
increased where difficult operative delivery is necessary. It is always 
a real danger as sho^vn by a 16 per cent incidence of hemorrhage over 
500 e.c. 

6. Three cervical incisions are associated with le.ss danger of extension 
or cervical laceration than where one or two incisions are made. 

7. The morbiditj’’ of 27.2 per cent associated with patients in this 
group is high. Infection should not be ignored even though there were 
no maternal deatlis in this series. 

8. The fetal mortality of 13.0 per cent is high but the review suggests 
that some fetal lives have been saved. 

9. Subsequent olistetric difficulty is not demonstrably increased by 
the performance of Diihrssen’s incisions. 
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DISCUSSION 

DR. LAWRENCE M. RANDALL, Roche.step., Mixkesota. — Some years ago I 
wrote a paper on this subject entitled, “ Ilysterostoinatomy, ’ ' which according to 
the medical dictionary is the correct term for Diihrssen’s incisions. The latter term 
has, however, been associated with this obstetric procedure for so long a time that 
its use should probably be continued. Our incidence for the use of tliis procedure 
is in the neighborhood of 1 per cent. 

There arc one or two points in regard to this procedure that I think should he 
emphasized. In the finst place I am sure we should give these patients a sufficient 
test of labor to prove definitely that the cervix is not going to dilate. It must 
also be emphasized that unless complete cfTacement of the cervix exists th.at 
Duhrssen’s incisions should not be done. The reason for this is obvious, for if 
the cervix is not completely effaced the danger of hemorrhage and extensive lacera- 
tions is greatly increased. The presenting part should be definitely engaged and 
there should not be any great disproportion in size between the presenting part and 
the pelvis. Dr. Huber has said that he prefers to do three incisions in all cases. 
We have varied from this procedure. Not infrequently it will be found that the 
posterior portion of the cervix is very long. In these cases an incision of this long 
posterior lip from the os to the fornix may sufficiently enlarge the os to permit of 
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delivery of the presenting part through the cervix. After making this posterior 
incision, if it becomes apparent that the cervix is not sufSciently dilated, then the 
anterior incisions may be made. It seems logical after this procedure has been 
performed to proceed immediately with delivery rather than to wait for the 
natural expulsive efforts. 

DB. LOUIS BUDOLPH, Chicago, III. — Cervical dystocia is a misnomer, and 
has no place in obstetrics. It is used in such a manner that the cervix would appear 
to be separated anatomically and physiologically from the rest of the uterus. The 
cervical changes are actually indices of the changes of the uterus as a whole, or, 
in other words the cervical changes tell us what is taking place in the lower 
uterine segment and the corpus. 

Now, cervical dystocia, as the term is used, means either functional or mechanical 
dystocia (cervical stenosis). The mechanical dystocia is a rare complication during 
labor. In prolonged labor, we are, however, frequently confronted with a functional 
dystocia in which we have a pathologic physiologj' of the uterus as a whole. When 
a functional cervical dystocia complicates a labor, we can state that spontaneous 
rupture of the uterus will not occur, unless pressure necrosis takes place. 

Diihrssen’s incisions and operative delivery are serious operative procedures, and 
fraught with serious potential possibilities which is agreed to by Dr. Huber. He 
reports a fetal mortality of 13 per cent and no maternal mortality. 

At the Cook County Hospital, we are conducting an investigation of prolonged 
labor with the requirement of complete cervical dilatation before undertaking opera- 
tive delivery. Our fetal mortality is_ 8 per cent and there has been no maternal 
mortality. 

The question arises, is it worth while to jeopardize the parturient by Diihrssen’s 
incisions plus operative delivery? It can be readily appreciated that the untrained 
accoucheur may increase the fetal and maternal mortality by this method of delivery. 
If it gives a fetal mortality of 13 per cent in the hands of the expert accoucheur, 
is it justifiable to jeopardize the parturient? 

I believe that awaiting the second stage of labor before instituting operative 
delivery is still the safest procedure for the trained obstetrician, as it is for the 
general practitioner. If Dr. Huber had awaited the second stage of labor and then 
performed operative delivery, I believe his fetal mortality would not have been any 
higher, and the risk to the parturients less. 

A very common complication of prolonged labor is constriction ring dystocia, 
which should be recognized before making the cervical incisions by a proper intra- 
uterine examination. In the presence of a constriction ring then the Diihrssen 
technique is contraindicated. In many cases following Diihrssen ’s technique, we 
find that we have a difficult forceps delivery and frequently find the parturient 
going into shock during or after the delivery of the child. IVlien a difficult forceps 
operation in an apparently normal cephalopelvic relation is followed by shock, 
we can assume that a constriction ring was present. 

DE.. J. L. BUBIS, Clevelani>, O. — If the cervix has been taken up, but there 
is a tight external os dilated only to 2 or 3 cm. in diameter, you may be able 
to wait for twenty -four or even forty-eight hours, but if then the cervix vill not 
dilate any more, it may be important to terminate labor. If we can apply forceps 
first and then do the Diihrssen ’s incision, it makes the procedure less hazardous 
and difiicult. The forceps are in place and you can go ahead with deli\ery. It 
is not very often that you can pull the cervix do'wn as Dr. Huber has shown and 
make the Diilirssen’s incisions according to that technique. 

DE-. GEOBGE F. PENDLETON, Kansas City, Mo. — I disagree with Dr. Eudolph. 
Of the two types of cases that might need some sort of manual dilatation or cutting 
of the cervix, the first would be the real BandPs ring. In these cases, I would 
certainly advocate cesarean section if it is possible, but in some cases an incision 
is necessary. The second indication is in placenta previa or abruptio pl^entae. 

Of course, if the head of the baby is a perfect hemisphere presentation, dilatation 
of the cervix and effacement should be exactly symmetrical. If there is an ovoid 
presentation, effacement is difficult, and one side is thinner than the other long 
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before the start of labor. The result is that you get tears of the cervix, not 
anteroposteriorly, but laterally. This is because an ovoid presentation always 
dilates the cervix more on one side than the other, and the weakest spot is the one 
to tear. 

I do not like three incisions. It seems to me it is wiser to cut tlie very thin 
spots — a little bit of the thin spot on each side. You wdll get a much better 
cervix afterwards. You may have to cut a little farther up, but you will have two 
cuts instead of three. 

DB. HUBEB (closing). — "We have not felt that Diihrssen’s incisions should in 
any way compete with cesarean section, and that Diihrssen’s incisions should be 
reserved for those patients who during the course of labor have unanticipated dif- 
ficulty. We have felt that we have been conseiwative in choosing Diihrssen’s inci- 
sions for the patients in this group. We believe that by doing Duhnssen’s incisions 
some infants have been saved that would otherwise have been lost. We must 
anticipate a considerably higher fetal mortality in such a group than we would 
have in all cases on the service. 

We have very little trouble in obtaining adequate exposure of the cervix, and 
these incisions can usually be performed under direct visualization. I believe 
that less difficulty will be encountered if the incisions are made before the forceps 
arc applied, as the presence of the forceps inside the cervix docs interfere with 
adequate exposure. 


MYOMECTO]\IY DURING PREGNANCY*' 

R.viaui a. Reis, B.S., M.D., F.A.C.S., and Melvin B. Sinykin, M.D,, 

Chicago, III. 

(From the Department of Ohfitetrics and Gynecology, Michael Tieene Hospital) 

F ibroids of the ulems are not common during pregnancy. The in- 
cidence has been variously o.stimated from 0.5’ to 0.19 per cent.- The 
reason for this relative infrequency lies in the fact that pregnancy is 
more common under thirty-five years of age, while fibroids do not usually 
attain clinical significance until after this age. It is only when preg- 
nancy occurs in relatively older women or w'hen fibroids develop un- 
usually early, that the presence of such fibroids may complicate the 
pregnancy. 

It is a well knovm clinical fact that fibroids increase in size during the 
course of pregnancy. Such enlargement has been variously attributed 
to (1) hypertrophy and edema of the tumor, (2) hyperplasia with 
edema, (3) actual growth concomitant with uterine growth. Emge“ 
believes that the enlargement is a true growth phenomenon and believes 
it to be a tempoi-ary response due partly to a functional hypertrophy 
of tlie muscle fiber and partly to the increased vascularity. This would 
account for the well known regi-cssion which takes place in association 
with normal uterine involution. 

The overwhelming majority of fibroids complicating pregnancy have 
no clinical significance. .Mostly they do not achieve a size .sufficient to 
interfere with the normal progre-ss of labor nor are they located in the 
cervix or lower utei'inc segment where enci-oachnient ui)on the birth 

;it til'’ Annual of tin; t'entral .V.H.^ocintlon of Obst'.’trlclaiiK .'iri'I 
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REIS AND SINYKIN: MYOMECTOMY DURING PREGNANCY 


835 


canal -wonld render deliveiy difficult or impossible. Degeneration of 
such fibroids is also uncommon due iirobably to the increased vascularity 
and the growth stimulus which accompanies pregnancy. Likewise it is 
onlj' the occasional subserous or pedunculated tumor which undergoes 
degeneration or hemorrhage from necrosis. Acute infection is also un- 
common. 

A small percentage of fibroids require removal during pregnancy be- 
cause of acute degeneration, pain, infection, twisted pedicle, or a eom- 
buiation of at least moderate size and mechanical encroachment upon 
the birth canal. This percentage has been variously estimated. 

Campbell, 4 in an analysis of the Johns Hopkins material, found only four 
myomectomies in a series of 82 pregnancies complicated by fibroids. Watsonz 
reported only 3 mj’omectomies in 157 and, since 2 of these aborted, concludes that 
myomectomy is ''likely to cause abortion.” He therefore believes that myomectomy 
should be avoided at least until viability, at which time he prefers myomectomy 
and cesarean section. 

While palliative treatment maj^ be recommended for those fibroids 
which block the birth canal, those which undergo moderate degeneration, 
and those whicli apparently* cause only pain, such a recommendation 
would seem to be ill-advised for twisted pedicle, acute degeneration, or 
active infection. 

Mussey and Hardwicki found it necessary to operate upon 32 out of 297 instances 
of fibroids in pregnancy at the Mayo Clinic. Twenty-one of this series of 32 showed 
evidence of acute' degeneration, 7 were removed because of impaction in the pelvis, 

3 because of previous miscarriage, and 1 because of threatened miscarriage. Twelve 
of these 32 patients miscarried, 3 had premature labor, and 17 delivered at term. 

It has become well recognized that pregnancy is no contraindication 
to laparotomy for any intraabdominal pathology which requires im- 
mediate surgical intervention. It has been previously shown by one of 
US'* that appendectomy during pregnancy is comparatively safe for both 
mother and fetus. Lackner and Tulslty® report 76 laparotomies for 
various types of intraabdomiual pathology. Only four abortions (5.3 
per cent) occurred in this group. It is a significant fact that all of these 
occurred in patients who required oiieration duruig the first trimester of 
pregnancy. 

Eighteen pregnant women were subjected to myomectomy'^ for various 
indications during the past fifteen ymars at the Michael Reese Hospital. 
During this time there were 21,686 deliveries; a frequency of 1:1,205 
deliveries. It should be noted that 11 of these myomectomies were per- 
formed in the last four yeans, during which time there were 6,266 
deliveries, an incidence of 1 :570. This frequency, which is more than 
double that of the entire group, may be attributed to the fact that the in- 
dications for mymmectomy^ during pregnancy* are becoming more clearly’’ 
defined, and also to the fact that surgery is resorted to more readily 
since it has become evident that such surgical interference is com- 
paratively safe for both mother and fetus. 

Age . — The age of the patients ranged from 23 to 39, the average age being .31 
years. Tliis is four 'vears older than the average age of women delivering at the 
^lichael Reese Hospital and bears out the fact that fibroids are more frequently 
found in the older age group. 
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Parity . — Twelve of the patients in this group had had no previous pregnancy. 
Three had each had 1 previous miscarriage, 2 had each had 1 full-term pregnancy, 
and 1 gave a liistory of 1 full-term pregnancy and 2 miscarriages. These figuro.s 
would seem to indicate a low fertility rate. It lias been frequently^ stated tliat the 
presence of fibroids causes sterility and frequent miscarriage. The theory has also 
been advanced that sterility leads to the development of such fibroid tumors. A care- 
ful analysis of the patients in this series fails to throw any light upon tliis subject. 
So many other factors, such as late marriage, economic status, the practice of con- 
traception, etc., enter into the evaluation of such deductions, that it would seem 
unwise to draw any conclusion on this phase of the subject. 

Duration of Pregnancy . — The duration of pregnancy ranged from eight to thirty- 
two weeks. Eight patients were in the first trimester of pregnancy. Eight were in 
the second trimester, and 2 were in the third trimester. 

Symptoms . — Fifteen patients in this series complained of severe pain, 2 com- 
plained of rectal pressure, 4 of severe dysuria, and 9 complained of abdominal 
tenderness. 

Indications for Surgery . — Six patients were operated upon because of pain, 
tenderness, fever and leucocytosis ; 1 because of pain, tenderness and fever without 
leucoeytosis ; and 1 becau.se of pain, tenderness and leucocytosis without fever. Four 
were operated upon because of pain; only 3 were operated upon for twisted peduncu- 
lated tumors; 2 for large cervical fibroids; and 1 for a low-lying fibroid which had 
become incarcerated in the hollow of the sacrum. 

Pathology . — In 7 patients the fibroids were intramural and in 9 patients they Avere 
.subserous. Four of these latter were pedunculated, the pedicle having been twisted 
by torsion in each instance. Three whicli Avere subserous Avere located Ioav in the 
uterus at the leA'el of the lower uterine segment. In addition there Avas 1 largo 
cervical fibroid, 2 large intraligamentary fibroids, and 1 cornual fibroid. Multiple 
myomectomies AA'ore performed six times. 

Microscopic examination of the 23 fibroids remoA'ed in this series of 18 patients 
shoAA'ed definite and marked pathologic clianges in 18; 10 of these had undergone 
acute degeneration, 4 shoAA'ed acute hcmorrliage in addition to the degeneration, 2 
shoAA’ed marked necrosis, and 2 had undergone acute infection with pus formation. 
Acute pathologic changes Avarranting myrnmectomy had developed in each instance 
in this group. 

There remain 5 patients in whom microscopic examination of the fibroids re- 
moA’cd shoAved no such pathology. An analysis of these fibroids reveals that one Avas 
a tAvisted pedunculated tumor in which the myomectomy aa'Os performed promptly 
after the twist occurred iind before any degenerative clianges had taken place. 
A second Avas removed because of pain. Tliis Avas a moderately large subserous 
fibroid AA’hich, in AdeAV of the lack of degenerative changes and the lack of other 
sy'mptoms and physical finding.s, might avoII harm been left undisturbed. The last 
3 in this group were removed because of location and rate of growth. One of 
these Avas an intraligamentary tumor, and the other 2 Avere large, low-lying 
posterior AA'all fibroids Avhich filled the cul-de-sac. One of these Avas incarcerated. 

It has been stated by Lynch' and others that the large loAV-lying posterior 
Avail fibroid is the type most likely to cause dystocia during labor. Furthermore 
the.se authors feel that since these arc most difficult to remove AA-ithout producing 
excessive trauma to both uterus and fetus, they arc best lot alone until term; 
at this time it is recommended that cesarean section plus myomectomy or hysterec- 
tomy* be performed. In none of these in this series AA*as any such technical diffi- 
culty encountered, nor AA-as the pregnancy* interfered AA'ith or disturbed. 

Postoperative Course . — Fourteen of the patients AA'ore giA’en Vi gr. of morphine 
sulphate hypodermically every four to six hours for three to seven days post- 
operatiA'oly*. Wc believe that this routine keeps the uterus at rest and prevent.^ 
the occurrence of uterine contractions of a degree sufficient to produce miscarriage 
and premature labor. Tavo of the jiatients Avho Avero not given this routine com- 
plained of severe and jiainful uterine contractions, Avhich subsided promptly* AA-ith 
the administration of morphine sulphate. One patient, a nullipara of .32 years of 
age in the fourteenth AA-eck of Iicr pregnancy, aborted on the fourth postoperative 
dav in spite of continuous morphine medication. This folloAA*cd the removal of a 
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cornual fibroid. Tlie uterus Tvas emptied digitally and recovery was uneventful. 
There was one other miscarriage in this series. This patient, described above as 
the one in whom myomectomy might have been properly deferred, developed a 
mild peritonitis vith secondary ileus, bled moderately for one week following 
which the uterus was emptied. Post-partum hemorrhage did not occur in any 
instance. In only one of the other patients myomectomy followed by morbidity 
is reported, a mild case of pyelitis with fever of one day's duration. There were 
no maternal deaths. The average sta 3 ’^ in the hospital was twelve daj's. 

Course of Pregnancy. — Sixteen patients carried the pregnancy to term. Four 
delivered spontaneously', 4 were delivered by’’ outlet forceps, 2 by’ low forceps, 
2 by’ manual rotation and low forceps, and 1 by’ midforceps. Cesarean section was 
performed t-wice, 1 being done for a placenta previa centralis and the second an 
elective cesarean section in a 37 year-old primipara with a justo minor pelvis. The 
last patient was delivered by’ version and extraction because of a uterine tetany 
which was produced by’ 3 minims of pituitrin. This was a 33-y’ear-old para ii 
who developed a uterine inertia during the second stage of labor. Promptly’ after 
the administration of the pituitrin, the uterus became tetanically’ contracted and 
the heart tones became faint and irregular in spite of complete surgical anesthesia 
with ether. A living full-term fetus was extracted following version, and the sub- 
sequent course of mother and baby’ was uneventful. 

Fourteen of the 16 babies w’ere normal. There was one stillbirth. This was in 
a 37-year-old nullipara who was allowed to go thirty-five days past her calculated 
due date. Heart tones disappeared during the first stage of labor and the baby 
was stillborn, being delivered by’ midforceps. One baby showed congenital ab- 
normality, absence of the tarsal bones of the left foot and the phalanges of the 
left hand. 

DISCUSSION 

This is an analysis of 18 myomectomies performed during' pregnancy 
without maternal mortality and with only 2 miscarriages. In all Imt 
1, these filn-oids were “clinically significant,” and showed in addition the 
sy’inptoms of acute degeneration or necrobiosis, sudden twist of the 
pedicle, or threatened dy’stocia because of size and location. Wc cannot 
agree with Watson that even under such conditions m.yomectomy’ should 
be deferred and the pregnancy' carried to viability. While tliis series is 
small, there is no evidence of injury to the fetus when the pregnancy 
continues undisturbed, nor is there any apparent hazard of premature 
labor. Simple my’omectom.y followed by’ subsequent delivery’ by’ either 
the vaginal or abdominal route is certainly’ not more hazardous than 
vaginal delivery’ in the presence of complicated fibroids or cesarean 
section followed by’ myomectomy’ or hy’stcrectomy. Furthermore fibroids 
which have shown any’ evidence of change during pz'egnancy’ are 
notorious for the high incidence of morbidity during the puerperium— 
such complications in their order of frequency’ being hemorrhage, infec- 
tion, and degeneration. Thei’efore the fibroid that shows evidence of 
pathology’ during jiregnancy’ should be removed either during the preg- 
nancy or at the time of delivery. To permit a patient with such a fibroid 
to deliver by the vaginal route and to disregard the presence of such a 
fibroid is to court disaster. 

Polaks believed tliat myomectomy’ should be performed during pregnancy wlien 
fibroids are incarcerated, when they* are growing rapidly', or when the subserous 
pedunculated type becomes twisted. Mussey' and Hardwicki add to these indica- 
tions "serious symptoms of degeneration” and in their series of 32 myomcctcwics 
performed during pregnancy', 21 were removed for this indication. iMayero agrees 
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with these indications and states that "mj’^omectomy is not only safe but fre- 
quently actually saves the child and preserves the pregnancy.” Kosmaku advocated 
the removal of any fibroid showing evidence of necrosis. 

Mayer offers the following recommendations: (1) that the uterus be 
handled as little as necessary; (2) that if possible the myomectomy be 
done with the uterus in situ rather than to attempt an eventration or 
excessive handling during the myomectomy. We are in hearty accord 
with such recommendations as well as those of Kosmak^® who recom- 
mends, “laparotomy under deep anesthesia with enucleation of the 
growth and careful suture of tlie uterine wall . . . without extensive 
hemorrhage, abortion, or premature labor, if the patient is kept well 
narcotized after operation.” We believe further that it is of the utmost 
importance to avoid the uterine cavity during the performance of 
myomeetomj’^ in pregnancy as we are convinced that the incidence of 
postoperative miscarriage rises in direct proportion to the incidence of 
uterine cavity invasion. Careful hemostasis is also necessary to insure 
a safe outcome of this type of operation. Continued oozing of cut sur- 
faces or the formation of earty adhesions to surfaces left raw and not 
peritonized will result in stimulation of the already irritable uterine 
musculature. Lastly, we believe in removal of only the guilty fibroid. 
In many instances fibroids are multiple and it is the natural tendency 
of the operator to want to remove all the significant fibroids which may 
be present. We believe this to be a serious mistake. Not only the 
patient liut the pregnancy as well is much safer if tlie guilty filu’oid 
alone is removed. Other intramural fibroids which may be present but 
which have given none of the indications for surgical interference such 
as acute degeneration, hemorrhage, infection or rapid growth, must be 
left undisturbed. This Avould obviously not hold for any subserous 
pedunculated fibroid of the uterus which may be present, since this latter 
type may be removed by simple ligature of the pedicle without adding 
further insult to the pregnant uterus. 

We believe that the overwlielming majority of filiroids accompanying 
pregnancy require no treatment. Tlie small group which shows evidence 
of acute degenerative changes, infection, hemorrhage, those pedunculated 
fibroids which undergo torsion, those which because of location “en- 
croach upon” the birth canal, and finally those which undergo very 
rapid growth, should be removed during pregnancy. Myomectomy 
during the course of pregnancy .should be done at the time indications 
arise and irrespective of Ihe age of the fetus. Such a procedure obviates 
the nece.ssity of cesarean section followed by myomectomy or hysterec- 
tomy, a more complicated pi'ocedure than myomectomy followed by 
subsequent vaginal delivery; also it obviates the danger of the puerperal 
complications which result so frequently when such fibroids are left in 
situ. 

CONCLU.SIONS 

1. The indications for myomectomy are acute degenerative changes, 
hemorrhage, infection, twisted pedicle, or rapid growth together with 
encroachment upon the birth canal. 
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2. The recommended technique must include (1) minimal handling 
of the pregnant uterus; (2) the myomectomy with the uterus in situ if 
possible; (3) complete avoidance of the uterine cavity; (4) careful 
hemostasis and peritonization; (5) removal of only the guilty fibroid. 

3. Myomectomy during pregnancy is a comparatively safe procedure 
for both the mother and the fetus and should be performed promptly 
whenever indicated. 
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DISCUSSION 

DR. LEROY A, CALKINS, Kansas City, Kan.— Dr. Reis has very carefully 
stated that he is recommending this operation only on the rare case wliich presents 
serious and alarming sjTnptoms. His paper would have been more forceful and 
convincing had he been able to present in contrast many cases of fibroids for wliich 
operation was considered but upon which operation was not done because of a 
carefully made decision. 

DB. EDWARD L, COBbTELL, Chicago, III.— A fibroid that is not causing any 
complication and is located in the lower uterine segment or in the birth canal 
should, in my opinion, be left alone until the patient goes into labor. Most of 
them will rise out of the pelvis and not interfere with the course of labor. If, 
after a reasonable test of labor, that does not occur, you still have plentj' of time 
to do a cesarean section and if necessary you can remove the fibroid. 

Whenever the caidty of the uterus is entered during a fibroid operation in 
pregnancy, it is wiser to remove the pregnancy at the same time because most of 
these patients will miscarry. We might as well do a clean operation from above 
as to allow the patient to go into labor and perhaps rupture through the operative 
wound. The same principle holds where there is a large raw surface difiicult to 
appose. 

DR. REIS (closing).— A fibroid that in early prepancy is embedded in the 
hollow of the sacrum under the promontory will not rise later in pregnancj when 
it has become even larger. I do not believe that the intraligamentous fibroid fixed 
by the broad ligament will rise. I do believe that in general Dr. ComeU is correct 
in emphasizing that fibroids should not be removed simply because they are present 
in the lower uterine segment. 



STATISTICAL ANALYSIS OF ONE THOUSAND ABORTIONS^-' 


Jalmar H. Simons, M.D., P.A.C.S., Minneapolis, Minn. 

(From Ihe Department of Gynecology and Ohsletrics, University of Minnesota Medical 
School, and the Minneapolis General Hospital) 

T his examination of the statistical data of one thousand abortions 
has for its purpose an addition to the sum total of statistics and 
the corroboration of existing data obtained under similar circum- 
stances. The general feeling of unreliability of statistics may be ex- 
pressed in the phrase “statistics may tell you au 3 '-thing, even the 
truth.” Aecuracj’’ of the data of abortions is imj^aired, prineipallj', 
b}’’ noneompulsoiy registration and the desire for concealment of the 
induced abortion bj^ those who are moralty concerned. Undoubtedly, 
manj’- abortions of the so-called unintentional belong in the induced 
group ; and are onl,y re-classified through suspicion due to the severity 
of S 3 unptoms, serious complications or impending death. No one 
knows how man 3 '’ abortions are represented b 3 ' dela 3 md menses, 1 ) 3 ’’ the 
untreated and b 3 ’’ secret interruption. However, Taussig, with statistics 
available in this countiy and abroad, combines mathematics with skill- 
ful discernment to arrive at the conclusion that there ai’e approxi- 
matel 3 ’’ 681,600 abortions 3 'earl 3 ’’ in the United States, with a maximum 
of 10,000 deaths. 

The records of these cases are unifomn. The hi.stories and ph 3 'sical 
examinations are made b 3 ^ student clerks and interns, who are super- 
vised and their work authenticated lyv residents and re-examined by 
the staff. The unreliability of abortion histories is the bane of ac- 
curate etioloaic statistics, but definite attempt has been made to obtain 
accurac 3 '. With few exceptions, the admittances are indigent people. 

Tomparative findings as to race cannot be given as the colored 
are onhv represented here b 3 ' seven abortions, four spontaneous and 
tlu-ee induced. 


TABT.K T. EVIDF.NrE OF INCUEASIXO AnORTIONS 



MrXN'EAPOrjS GENERAL 
HOSPITAL 

N. Y. CITY 

la.'to 

17S 

231 P, 


]9sn 

.'120 (full year) 

5197 


Tncrca.so 

180% 

270% 

— 


There is some evidence that abortions are on the increase. With a 
s 1 ead 3 ' 3 'earl 3 ' increa.se to 193.3, there were l.S times as main' as in 1930. 
This is onl 3 ' slight^v affected 1)3' the increase in population. 

Religion seems to be no deterrent to induction of abortion, as the 
Catholic, under restriction, and the Protestant, with the more liberal 

*Rr-;i(l at tlia Annual Mcf.-tinv of the Contra! A.'isocl.atlon of Obstetricians nml 
GynfcoIoRi.«t«. Minneapolis, Minn.. October C to 8. lO.'JS. 
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Table II. Keligioe 


1 

total 

SPONTANEOUS 

SELF- 

INDUCED 

CORRECTED 

% TOTAL COR- 
RECTED AND 
SELF-INDUCED 

Protestant 

698 

419 

250 

29 

40 

Catholic 

268 

151 

98 

19 

43 

Jew 

24 

17 

7 

0 

30 

Other 

5 

4 . 

1 

1 0 

0 


Excludes therapeutic abortions 


view, Avlien the statistics are corrected accordingly to population, 
have about the same incidence. The Jew is considerably lower in 
incidence as an abortion ease although, according to Kopp^s statistics 
obtained from birth control applicants, the latter is in the highest 
bracket. Peculiarly’-, in our series very fetv gave no religious affilia- 
tion although the Minneapolis religious census shows nearly an equal 
number of religious and non-religious status. 


Table III. Social Status 



ABOR- 

TIONS 

SPON- 

TANEOUS 

APPR. 

% 

SELF- 

IN- 

DUCED 

APPR. 

% 

COR- 

RECTED 

1 

APPR. 

% 

% 

IN- 

DUCED 

% 

TOTAL 

IN- 

GROUP 

•Single 

123 

37 

30 

60 

50 

26 

20 

69.9 

12.3 

Married 

840 

541 

64 

281 

33 

IS 

2 

35.5 

84.4 

Widowed 

12 

7 

1 58 

4 

33 

1 

8 

41.1 

1.2 

Divorced 

20 

6 

30 

11 

48 

3 

15 

70.0 

2.0 


Excludes tlierapeutic abortions 


In regard to social status, the married show almost eight times as 
many abortions but fewer self-induced and many less of the criminal. 
Sixty-nine and nine-tenths per cent of abortions in tlie single were 
induced, compared to 35.5 per cent in the married people, and as one 
would expect a high percentage of induction in the ividowed and 
divorced. 


Table IV". Duration of Pregnancy 


ArONTH 

spontaneous 

SELF-INDUCED 

CRIMINAL 

% total 

1 

64 1 

25 1 

3 1 

9.2 

2 

249 

158 

18 ' 

42.8 

0 

0 

203 

119 

17 

34.0 

4 

33 

34 

8 

7.5 

5 

35 

IS 

9 

5.4 

6 

7 

1 2 

0 

0.9 


Excludes therapeutic abortions 


For the period of gestation, 9.2 per cent of the abortions were under 
one month j 4-2.8 per eent were one to two months; 34 per cent were 
two to three months but shai’ply decreasing in number after the first 
trimester. 

Table V shows the number and type of abortion in the age groups. 
I'lore than twice as many' abortion cases were in tlie age group 20 to 
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Table V. Number and Type of Abortion in Age Groups 


AGE 

TOTAL 

SPON- 

TANEOUS 

% 

SELF- 

INDUCED 

CRIMINAL 

INDUCED 

% 

Under 15 

0 

0 


0 

0 


15 to 20 

132 

85 

64 

34 

13 

35 

20 to 25 

311 

154 

49 1 

137 

20 

50 

25 to 30 

224 

135 

60 

SI 

8 

39 

30 to 35 

177 

94 

53 

76 

7 

48 

35 to 40 

lOS 

94 

87 

14 

0 

13 

40 and over 

43 

29 

67 

14 

0 

32 


25 j^ears than 15 to 20 j^ears of age, gTaclnally decreasing in number 
with age. However, the percentage of spontaneous abortions was 
approximately the same, until after 35 years, when a marked increase 
was shown. Inductions were considerably^ more frequent betiveen 30 
and 35 years, increasing again after 40 years of age. 


Table VI. Relationship Between Parity, Total Pregnancies, and Abortions 
Obtained From Histories (Excluding Primigravidas) 


PARITY 

CONFINE- ’ 
MENTS 

NO. OP 

AVOJIEN 

ABORTIONS 
(ALL TYPES) 

TOTAL 

pregnancies 

% 

abortions 

1 

214 

214 

309 

523 

59.1 

2 

364 

182 

354 

718 

49.3 

3 

387 

129 

230 

617 

37.3 

4 

324 

81 

170 

494 

34.4 

5 

295 

59 

112 

407 

27.5 

6 

288 

48 

109 

397 

27.4 

7 

231 

34 

82 

320 

25.9 

S 

96 

12 

26 

122 

21.3 

9 or more 

171 

19 

54 

281 

19.2 

Total 

2370 

778 

1446 

3879 



One abortion to 2.7 pregnancies 
One abortion to 1.6 confinements 


Table VI shows the relationship between parity, previous total 
pregnancies, and abortions as obtained from histories of these aboi’- 
tion eases. The primiparas show 59.1 per cent of the total pregnancies 
Avere abortions but a gradually decreasing iDcrcentage, as parity is 
increased. In the totals tlierc is one abortion to 2.7 pi'egnancies and 
one aborlion to L6 confinements but the relation of abortions to hos- 
pital confinements is 1:5.4, which is approximately the relation ghmn 
by Williams, also Whitehouse, for abortions in all types of practice. 
"Plass and others indicate the relation of one abortion to 2.5 confine- 
ments in the cities and one abortion to 5 confinements in rural dis- 
tricts.” 

It is peculiar that the ratio of stillbirths to abortions in each of the 
four years of these records is approximately ] to 5, averaging 1 to 5.2. 

Table VITT indicates the methods used to induce abortion. Ergot 
and quinine Avere the drugs of choice and the cathetci' Avas used in 
about 87 pel’ cent of the cases for self-induction and criminal abortion. 
Three deaths Averc questionably the result of external trauma, eleven 
by catheter or curettag’e, three folloAving drug induction, AA'hieh is 
doubtful, and two undetermined but .susjiectcdly criminal. 
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Table VII. Kelation oi^ Abortions to Hospital Confinements and Stillbirths 


1 

YEAR ' 

ABORTIONS 

confine- 

.AIENTS 

RATIO 

(AB.) 

STILLBIRTHS 

RATIO 

(STILL- 

BIRTHS) 

1930 

ITS 

1023 

1:5.7 

42 

1:4.2 

1931 

202 

1258 

1:4.8 

43 

1:6.0 

1932 

317 

1685 

1:5.3 

73 

1:4.3 

1933 

320 

Full year 

1S49 

i 

1:5.7 

Av. 1:5.3 

50 

1:5.6 

Av. 1:5.2 


WiUiaius 

Average 

1 :5.4 

tVhiteliouse 

1:5.9 

Plass and others 

Urban 

1:2.5 


Rural 

1:5.0 


Table VIII. YIethods Used to Produce xAbortion 



METHOD 

SELF-lXprcED 

CRIMINAL 

DEATHS 

Drugs 

Ergot 

24 




Quinine 

32 


2 


Purges 

7 




Female pills 

4 


1 


Undetermined 

2 


2 

Instrumental 

Slippery elm 

7 

2 



Catheter 

101 

13 

s 


Packing 


7 



Curettage 


6 

3 


Wire 

4 

2 



Unstated 

•> 

o 

15 



Suspected 


8 



Ext. trauma 



3 


The febrile cases (Table IX) comprised 18.9 per cent of the spon- 
taneous abortions, 36.9 per cent of the induced. Eighty-one per cent 
of the spoutaneous Avere afebrile and 63.1 per cent of the induced. 
Prom inaccuracies of history, undoubtedl}' some of the spoutaneous 
cases belong in the induced group, but it is a clinical fact that in the 
absence of interference ascending infection and sapremie manifesta- 
tions giA'e much the same picture until the abortion becomes complete. 
In the latter, the phenomenon is an immediate drop in temperature to 
normal ■ in tlie latter, often, by lysis. 


Table IX. Tempeu.vtures in Abortion Cases 



1 spontaneous 

% 

SELF-INDUCED 

1 CRIMINAL 

% 

Afebrile 

479 

81. 0 

227 1 

I 28 

63.1 

Febrile 

, 112 

1 18.9 

129 1 

20 

36.9 


Excludes therapeutic abortion 
Afebrile, below 100.4° F. 


Table X shotvs the degnee of hemoiThag'e. Rarely does a patient avIio 
has had an abortion die of hemorrhage and that is true of this series, 
although 3 Avere exsanguinated. 

Excluding therapeutic abortions, apiiroximately 5.9 per cent of the 
patients Avere readmitted (Table XI), 2 patients for infection and 57 
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for hemorrhage. Over one-half of these had retained seeundines; the 
remainder returned for menorrhagia, metroiThagia, infection, or suh- 
involntion. 

Table X. Abortion Hemorrhage 


hemorrhage 

NUMBER 

PER CENT 

Slight 

40 

4.0 

Moderate 

502 

50.4 

Profuse 

450 

45.3 

Exsanguinated 

3 

0.3 


No deaths from liemorrliage 


Table XI. Abortions Eeadmitted 



NUMBER 

For hemorrhage 

57 

For infection 

2 

Treatment 


Expectant 

22 

Curettage 

37 


Table XII. Missed Abortions (3) 


PARITY 

FETUS 

RETEN- 

TION 

WASS. 

HB. 

E.B.C. 

W.B.C. 

URINE 

B. P. 

OP, TR. 


14^ cm. 

3.7 mo. 

|||Bj|||ff519 


83 

4,000,000 


- 


0 

Kiclis 

loA cm. 

3.9 rao. 



102 

4,500,000 

Kwilii 

-t-Alb. 

140/78 

0 

Multi. 

54 cm. 

2.5 mo. 

IHjl 

■ 

89 

Not taken 



105/55 

Curet- 

tage 


There were three missed abortions in the whole group, one under 
three months and two over three months. One showed minimal signs 
of toxicity by slight albumimu’ia and a rise in blood pressure. Two 
were spontaneou.s, the other evacuated ivith a sponge holder. 

Five therapeutic abortions Avere done for the folloAving indications: 
chorea, decompensated heart, endocarditis, incipient tuberculosis and 


Table XIIIA. Therapeutic Abortions (5) 


PARITY 

DURATION 

INDICATION 

1 MORTALITY 

1 

3 mo. 

Chorea grar'idarum 


3 

2 mo. 

Mitral insulTicicncy and stenosis 
Decompensation 

0 

1 

2 mo. 

Incipient T.B. 

0 

1 

24 mo. 

Carcinoma of bowel 


1 

2 mo. 

Recurrent rheumatic fever 
Endocarditis 

! 0 

i 


Table XIIIB. Mortality 


GESTATION 

SPONTANEOU.S 

SELF-INDUCED 

CRIMINAL 

Under 3 mo. 1 

2 

12 

2 

3-<i rno. 

1 

2 

0 

0 mo. and over 

0 

0 


Mortality 


1.9 pe 

r cent 
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one for a pregnancy in a patient, who one month previously, had 
been operated upon for carcinoma of the bowel. There was no mor- 
talit 3 ' in this group. 

Table XIIIB shows a mortalit}' rate of 1.9 per cent. 

Table XIVA shows the elinieal data of 19 abortion deaths, a mor- 
talit}* of 1.9 per cent. All Avere under 35 years of age, 4 Avere nul- 
liparas and 15 had preAuous abortions, 4 of Avhich Avere spontaneous, 
13 self-induced, and 2 criminall.A' produced. 

Table XIVB shoAvs that 7 gave no history of chills, 3 an initial chill, 
and in 9 the rapidly* lethal, repeated chiUs. Clinically, those cases 
Avith a loAv leucoej'te count, rapidlj’' depreciating blood and repeated 
chills are most ominous. Blood cultures AA'cre positive in 37 per cent; 
all Avere cultured at autopsy*, shoAving the folloAving organisms in the 
blood of 63 per cent or 12 eases — Sircjitoeoccus viriclans and hemolyU- 
cus, staphjdoeoecus, colon bacillus and in one case Bacilhts toelclin. 

In Table XIVC are gwen the other complications, the most frequent 
of which AA'ere peritonitis, infarcts, phlebitis, and pneumonia. 





Temperature 


Leucocyte count 


Hemoglobin 


None 

Initial 

Repeated 


102-104” 

104-106° 

106-109° 



30-50 

50-70 

70-90 

90-95 

Not recorded 


7 cases 

3 cases 
9 cases 

4 eases 

8 cases 
7 cases 

9 cases 

6 cases 
2 cases 
1 case 

1 case 

2 cases 
4 cases 

7 cases 

0 cases 

1 ease 
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Table XIVC. Clinical Data on Nineteen Abortion Deaths 


operative procedures 

1 COMPLICATIONS (AUTOPSIE.S — ^ALL DEATHS) 

Colpotomy — 1 

Septicemia 6.3% or 

12 cases 

Incision parotid abscess 

Peritonitis 

11 cases 


Endometritis 

13 cases 


Pneumonia 

9 ca.ses 


Endocarditis 

5 cases 


Lung infarct 

2 cases 


Lung abscess 

1 case 


Infarcts kidney and spleen 

2 cases 


Acute hepatitis 

1 case 


Eadney abscess 

1 case 


Empyema 

1 case 


Edema of lungs 

1 case 


Toxic myelitis 

1 case 


Brain abscess 

1 case 


Pelvic cellulitis 

1 ease 


Thrombophlebitis 



Pelvic 

7 cases 


Ext. 

5 cases 


Self -perforation with gas bacillus infection 

1 case 

Table XV. Operative Treatment 


Nonoperative 

023 

Evacuation 

258 

Curettage 

95 

Abdominal incision for paramelrial abscess 

O 

fj 

Posterior colpotomy 

3 

Transfusion 

ss 

Operative incidence (excluding transfusions) 

51% 


Table XV shows tlie operative incidence in all cases. Evacuation 
refers to removal of decidua with sponge holder, fingei*, or both. 

SUMMARY 

1. One thousand cases of abortion are reported. 

2. There is evidence of increa.sing number of abortions, principally 
in the self-induced group. 

3. Religion does not seem to be a deterrent to induction of abortion. 

4. As Taussig states, “abortion is a problem concerned wth tlie mar- 
i-ied woman,” both induced and criminal, and it is in tin's group that 
the high death rate is contained. 

5. jMost .spontaneous and induced abortions occur under three months 
and most often under 30 years of age, increasing again in incidence 
after 35. The criminal abortions occur in greatest percentage in single 
women and early married life. 

6. The total abortion incidence is 1 abortion to 2.7 pregniancies and 
1 abortion to 1.6 confinements. This is aecoi-ding to the histories of 
our abortion cases. The relation of ho.spital abortion to hospital con- 
finements is as 1:5.3 and stillbirths to abortions as 1 :5.2. 

7. Hemorrhage is a factor in lowering the resistance of the patient 
but not in the mortality. 

8. [Missed abortions were of 0.3 per cent incidence; therapeutic 
abortions 0.5 per cent. 
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9. The mortality rate was 1.9 per cent with the most frequent com- 
plications septicemia, iieritonitis, pnennionia, phlebitis, and distant 
infarcts. 

10. Operative incidence 51 per cent. 

11. We have followed the conservative treatment established, here 
by Adair and Litzenberg, that is, in septic cases, we use expectant 
treatment unless complicated by hemorrhage ; incision of abscesses if 
properly located, later eA’aeuation if necessary when there is approxi- 
mately normal leucocyte count and temperature for a period of at 
least five days. The sedimentation time does not seem to be of much 
value here. Nonseptie eases are evacuated, almost routinely, to con- 
serve blood and shorten hospitalization. Repeated transfusions are of 
particular value in infected eases, and of course those with hemor- 
rhage. Nearly all cases Avith a hemoglobin of 60 per cent or le.ss 
reeeh^ed one or more transfusions. Sulfanilamide seems to give 
promise of potent therapy. 

12. Immlidism, more or less permanent, and the high maternal mor- 
tality of abortion may hopefully be combated through improA’’ement 
in moral and economic standards, education in family limitation, and 
early prenatal care. Endocrine and Antamin therapy may eliminate 
many of the spontaneous abortions. 

74 South Ninth Street 


DISCUSSION 

DE. RALPH E. "WILSON, Kansas City, Mo. — A bortions is a title that rela- 
tively few Avish to use for a presentation because of the undercurrent of feeling 
that it is a delicate subject of a slightly unsaA’ory nature. Not only is this far 
from the fact, but so long as abortions play such an important part in maternal 
morbidity and statistics, it is necessary that such an organization as ours devote 
a part of its program to discussions of this subject regularly. 

The staff of the Minneapolis General Hospital is to be commended on the ex- 
ceptionally noteworthy manner in which these cases have been cared for. The low 
mortality rate is no accident. In my brief search for a comparable series I have 
found only one that Avas better than the 1.9 per cent reported here. A smaller 
series by Dr. T. K. BroAvn of the St. Louis City Hospital has a trifle better than 
average death rate. Especially notcAvorthy iu the above report is that there are no 
deaths from hemorrhage. 

In order to emphasize the importance of Dr. Simon’s conclusions and to accentuate 
his results I desire to refer to a statistical .study of 1,200 abortion cases handled 
in the Kansas City General Hospital betAveen the years 1923 and 1933 inclusive. 

1. The Kansas City series had an incidence of 25.3 per cent of septic cases as com- 
pared to 18.9 per cent in the Minneapolis cases. 

2. Death rate in the Kansas City series was 3.G per cent as compared to 1.9 per 
cent for Minneapolis. 

3. Each city had one case due to Bacilhis xoelcliii and lesions in the uterus were 
obtained from an autopsy of the Kansas City case. 

4. Hemorrhage caused no deaths in the Minneapolis series AA-liile in the Kansas 
City series, four died from hemorrhage. 

5. ConserA'ative, supportWe, and sj'mptomatic measures vs'ere the characteristic 
modes of treatment in both institutions. 

DR. EUDOLPH W. HOLMES, Chicago, III. — ^Dr. Simons reiterates a statement I 
have constantly declared, namely that religion, social status, education, etc., are no 
deterrents to a Avoman who desires to get rid of her pregnancy. I belieA*e tliat in 



848 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


proportion to the number of full-term deliveries, married women have a higher rate 
for abortion than the unmarried. 

Operations have a very small place in the routine care of an abortion, whether it 
be a spontaneous termination of pregnancy or a criminal interruption. The one 
and outstanding indication for obstetric interference in an abortion is hemorrhage. 
Curettage in the presence of infection merely “throws gasoline on the fire”: I 
would recall to you that Bumm’s “reaction zone” is nature’s attempt to limit the 
spread of infection, instrumentation in the uterus destroys that protective zone. The 
infected uterus is, in fact, a draining abscess cavity, and what surgeon would curette 
an abscess wall! 

My own conviction is that abortions, induced by a second party or by the woman 
herself, exceed in incidence those resulting from all pathologic causes, or accidents. 
Some women blatantly will discuss their criminal interruptions, but most will deny 
such aid to their dying breath. This evasion plays a dominating part in the history 
of abortion in private practice as well as in institutional care. Any statistical study 
will but intimate the frequency of induced abortion. 

DE. CHAELES E. GALLOWAY, Evanston, Iul. — The figures we have heard 
this morning came from large county hospitals, dealing with the undercared-for and 
mishandled cases among indigent people who have not taken proper care of them- 
selves. I would like to give a brief comparison with statistics of abortion based 
on an intelligent group of women who know how to take care of themselves. 

At the Evanston Hospital, over a ten-year period, there were 778 cases of abor- 
tion — ^ivhere the pregnancj’’ was less than twelve weeks. Tliere were four deaths 
in the 778 cases. One was of the criminal type in a patient who died after two 
months; one was an incomplete abortion in a patient who came into the hospital 
in shock; one was a criminal abortion in a patient who had conservative treatment; 
the fourth was a therapeutic abortion done for cardiorenal di.sease. Pour deaths out 
of 778 cases leave a mortality of just a little over one-half of 1 per cent. 

We operated upon a little over 65 per cent of these patients. Mlien a patient with 
an incomplete abortion is bleeding profusely and we know that it is a non-infectcd case, 
we arc prone, if the cervix is a little dilated, to evacuate the uterus. The patient is 
home in five days and out again in ten to fourteen days. One hundred and thirteen of 
these were complete abortions when they entered the hospital. Our incidence of abor- 
tion at the Evanston Hospital runs about one to eleven deliveries. In our private 
practice, including the ones that spontaneously abort at home, it runs one in nine. I 
do not think that any infected case should be handled operatively, but I am also of 
the opinion that too much conservatism leads to just as much infection of the birth 
canal as too little. 

DE. J. L. BUBIS, Cleveland, 0. — I was rather surprised when Dr. Simons men- 
tioned that the abortion patient is examined by the intern, then by the resident, and 
then by the visiting surgeon. We found years ago that many cases that would not 
ha%'e had a spreading infection, developed it after so much manipulation. According 
to our routine, when an abortion case comes into the hospital, no examination is done, 
especially if it is possible that it might be an induced one. The patient is put to bed, 
treated conservatively with ice bags over the lower abdomen, and pituitrin is injected 
intramuscularly two or three times a day. The head of the bed is raised. Except 
in the presence of active hemorrhage, we do not examine these women for at least 
twenty-four to forty-eight hours. If at the end of that time the temperature and the 
white count are normal, then the question of emptying the uterus arises. 

I think we traumatize the uterus more by tiying to do a finger eurettement than 
bv using a large curette. If you use pituitrin first, there is no danger. The pituitrin 
helps to loosen the products of conception, to thicken the uterus, and to decrease 
the amount of bleeding. We have practically never perforated a uterus by this 
method. 

There is one case I would like to report, '^his woman, a nurse, two months 
pregnant, had undertaken to induce herself under the strictest aseptic care. At the 
time of eurettement the products of conception were removed, but the uterus found 
to be retroverted. A week after the eurettement inasmuch as slic had had a con- 
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tinuously normal temperature, we thought we would try to put the uterus up in posi- 
tion. Just a slight manipulation in bed caused some pain and we desisted 
immediately. The temperature rose to 105° P. that evening and within three 
days she was dead of a streptococcic peritonitis. 

DE. GEOEGE P. PENDLETON, Eansas City, Mo.— I would like to question the 
use of pituitrin in a potentially infected case. When the uterus contracts you push 
infection both ways. 

DE. J. L. BUBIS, Cleiteland, 0.— We have considered that question of whether 
pituitrin might not force infection into the broad ligament or through into the 
lymphatics. Although we have been using it for twenty years, we have never had a 
case where we felt the use of pituitrin before emptying the uterus had caused any 
further damage. 

DE. SIMONS (closing). — I agree with Dr. Pendleton that pituitrin and ergot, 
especially the former, might be harmful by inducing too much activity of the uterine 
muscle and thereby breaking down the leucocytic barrier in infected cases. 

Dr. Bubis spoke about the danger of frequent pelvic examinations in infected 
cases. Although we use these cases for teaching purposes, we do not permit too 
frequent examinations. 


THEEE HUNDRED CASES OP EXTENSIVE CONIZATION OP 

THE CERVIX’^ 

With Purther Report on Use op a Special Electrode 

Robert J. Crossen, M.D., and George J. L. Wulpp, M.D., 

St. Louis, Mo. 

(From the Department of Obstetrics and Gynecology, Washington University 

Medical School) 

I N 1927, Dr. Mortimer Hyams, in an article entitled, A New Instru- 
ment for Excision of the Diseased Endocervix, described a method 
of coning out the endocervix by means of a special electrode designed 
by him, to be used with a cutting current. It is entirely due to his 
persistent and painstaldng effort that this method has now become 
recognized as one of the best methods of treating most cases of chronic 
cervicitis. Hyams stated that his technique was not applicable in 
cases of marked eversion, for which the Sturmdorf operation was still 
the treatment of choice. 

In 1932, the senior author (R. J. C.) began using the Hjmms elec- 
trode for conization in cases of chronic cervicitis. Before long it 
became evident that, although this electrode worked well in nullip- 
arous cases and in cases of mild cervicitis, it was not satisfactory for 
use in the more extensive cases, because the cutting -wire on the elec- 
trode was too close to the central silicon tube to permit the removal of 
all of the infeeted tissue. In order to overcome this difficulty there 
was a n eed for a different type of electrode, and the development and 

Obstetricians and 
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use of this new electrode was reiiorted by the senior author (It. J. G.) 
in Februaiy, 1935. Three sizes of the electrode were made (Figs. 1, 
2). It was felt that this electrode should be called a modified Ilyams, 
as it is an electrode for extending the application of the principle of 
the hemostatic cutting current in the cervix, but in his articles Ilyams 
states: “Conization has for its object eradication and destruction ' of 
diseased endocervical mucous membrane and its contained glandular 
structure, and this is accomplished with preservation of the underly- 
ing muscle as well as the uuinvoh''ed tis.sue, and further, “The in- 
strument used must cojiform to the anatomical contour and length of 




Fig. 1. — Upper electrode a Hyams, wire is one-eighth inch from the central core. 
Lower electrode is a medium-sized Crossen u.sed for the wide conization to include 
all of diseased tissue. 



Fig. 2. — A, new electrode for wider conization ; li, indicating metliod of u.sing 
electrode, i.c., a wide excl.sion hiking In all of the affected area ; G, the cxci.scd cone 
of tissue, and the remaining funnel-shaped cavity, which heals rapidly with good 
inversion. Cro.ssen and Crossen — Operative Gunccology, Ed. The C. V. .Mosby Co., 
Fig. 29.1-1-5. 

the cervical canal and the histological character of the lining mem- 
brane which is one-eiglith inch in depth and rests on the basement 
membrane. ^Modifications of the Ilyams electrode have been devised 
which do not duplicate the original specifications." 

Dr. T. K. Brown in 1934 greatly improved the durability of this new 
electrode by two modifications. Instead of using the fragile silicon 
central core, the modified electrode has a brass tube covered with a 
hard rubber insulating material wliich is almost unbreakable. The 
other improvement is that the cutting wire is so arranged that it can 
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be easily and raiiidly replaced, thereby eliminating the necessity of 
sending the electrode to the factory for repairs (Fig. 3). 

In this paj)er we wish to report the results of 300 additional cases 
of extensive conization done since the 1932 and 1935 series and give 
the conclusions from onr further study in this work. The patients 
were operated upon by 12 members of the visiting staff of Barnes 
Hospital and 9 members of the house staff. The series comprised both 
prh'^ate and ward cases. The ward cases were followed after opera- 
tion in the Ont-patient Department and follow-up information on the 
private eases was obtained directly from the physicians who did the 
Avork. The three questions which Avere asked Avere: (1) "Was there 
any abnormal postoperath’-e bleeding? (2) Were there anj'- cases of 
postoperative stricture? (3) Were there any pregnancies folloAving 
conization? If so, describe any difficulties experienced Avith the preg- 
nancy or delivery. 




Fig-. 3. — T. K. Brown modification of Crossen electrode. The unbreakable central 
core and replaceable cutting wire increase the durability of the electrode and reduce 
repair costs. 


The procedure Avas carried out in combination Aidth curettage and 
radium therapjq Amginal plastic operations, and abdominal operations. 

Table I shoAvs a summary of the operative procedures. 

It is evident from this table that a sufficient!}’- large number of eases 
liaA’-e been done in combination with the A’-arious procedures mentioned 
to shoAv that these combinations are not harmful to the patient. Coni- 
zation offers a rapid efficient method of caring for the eei-Aux in tAvo 
types of cases. First, in cases of supraA’-agiual hysterectomy Aidiere 
the cerA’ix shouts a mild ceiwicitis AA’-hich is not extensive enough to 
warrant the additional strain of a complete hysterectomy, and second, 
in patients Avith a bad cervix Avhere operatHe difficulties, or the pa- 
tient's condition, contraindicate its removal. We liaAm expeidenced 
no difficulty in doing the conization, folloAviiig the abdominal opera- 
tion, and Ave prefer to do it last because Ave feel that the more impor- 
tant, namely the intra-abdominal Avork, should be finished first, and 
then if for any reason further operative Avork is contraindicated the 
conization can be done later before the patient leaves the hospital. 
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Table I 


Total number of cases 


312 

Eoutine conization 


214 

With suture 


98 

Lateral 


37 

Sturmdorf 


68 

Anterior and posterior 

63 


One suture only 

5 


Combination Lateral and Sturmdorf 


7 

With radium therapj’' 


25 

Sturmdorf suture 

19 


No suture 

6 


With abdominal operation 


77 

Supravaginal hysterectomy 

19 


Other 

58 


With vaginal operation only 


31 

With vaginal and abdominal operation 


8 

Coagulation of bleeders 


22 

T-tubc left in cervix 


12 

RESULTS 



In most eases the cervix healed completelj'^ in three 

to four weeks, 

but in a fetv there were complications of bleeding 

or partial stricture. 

These are .shown in Table II. 



Table II 



Total number of cases of bleeding 


17 

Wide routine (should have been sutured) 


9 

Coagulated 


2 

Conization in the premenstrual period 


3 

Bleeding occurred with removal of radium 


1 

Medium conizations with no explanation for bleeding 

2 

Stricture 


1 


This table brings out several important points, the first being the 
choice of time for performing conization. Early in the work, we 
found that when the conization is done just before the menstruation, 
the ensuing period is frequently more profuse than usual and is pro- 
longed. The premenstrual congestion throughout the pelvic organs is 
no doubt responsible for this fact. Since 1935, we have emphasized 
the importance of having the patient come in for conization immedi- 
ately after the period so that the cervix will have about three weeks 
in which to heal before the onset of another period, and in this series 
the majority of eases wei*e done in the postmenstrual period. We feel 
that this has been an important factor in the prevention of postopera- 
tive bleeding. In the table v.'e sec that three of the 17 cases having 
postoperative bleeding, had the conization in the premenstrual period 
and one of these eases was done only two days before the onset of the 
flow. The second point that we feel is very important, is the proper 
use of sutures. In 1935. when we first began to combine the suture 
with conization, we felt definitely that from a surgical standpoint it 
did not seem logical to sntnre the cojied surfaces or to turn them in 
with Stnrmdorf suture.s, but as we had tried n few, and the cci'viccs 
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had healed satisfactorilj^ we were encouraged to continue. lu the 
present series of 312 cases, sutures were used in combination with 
conization in 98 cases. In the sutured cases there were only two in- 
stances of bleeding; one was in a case done premenstruallj'' and the 
other ocenrred in a case where radium ivas used and evidently the 
wound was opened when the radium was removed. Prom our experi- 
ence since 1935, we feel that sutures should always be used in the fol- 
lowing types of cases; (1) Wide conizations where there is a good 
deal of eversion, regardless of whether they bleed at the time or not. 
(2) When there are bleeders at the time of conization. (3) When the 
radium or a stem pessary is used. The Sturmdorf suture has been 
found to aid the inversion and prevent late bleeding. If the eversion 
is marked, lateral Sturmdorf sutures can be used in combination with 
the anterior and posterior Sturmdorf suture (Pig. 4). In these cases 



A. B. G. 

Pig'. 4. — Verj"^ extensive conization, with use of Sturmdorf suture to aid inversion 
during healing. A, the second round of tissue excision using medium-sized Crossen 
electrode is sho'wn ; this couid have been done in one rotation using the largest size 
electrode. If the medium size only is available, excision is accomplished by making 
two rounds with the electrode. The second round is made well beyond the edge of 
the involved tissue so as to preserve its junction with the normal tissue for micro- 
scopic examination ; B, passing the Sturmdorf suture in the anterior lip ; G, the 
first suture tied, showing the inverting effect. Tliis also shows the open area left 
at each side, giving plenty of drainage opening for each flap. For hemostatic effect, 
the entrance and exit of the Sturmdorf suture should be separated about twice the 
distance shown in B. An additional Sturmdorf suture may be placed wherever 
needed for good inversion or hemostasis. 


we usually leave a Dakin tube in the cervical canal until the jiatient 
goes home, just as we do in an ordinary Sturmdorf operation, to pre- 
vent stricture. The use of the suture has allowed us to cone the more 
extensive cases of cervicitis, the type we used to feel needed the regu- 
lar Sturmdorf operation, so that we now use the Sturmdorf operation 
only in cases requiring plastic repairs because of tears into the para- 
metrium. The conization prevents most of the troublesome bleeding at 
the time of operation and the removal of the infected tissue is done 
more easily with the electrode than it is with the knife, so that the 
time required is shortened. 

In Table II there are nine cases of wide conization without suture. 
We feel that, had these patients been sutured at operation, the bleed- 
ing would have been prevented. When there are bleeders even in a 
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case of moderate conization, we feel that it is better to suture and 
definitely stop the bleeding than it is to coagulate or j)ack. Our rea- 
sons for this are that Avith coagulation there is a tendency to have late 
bleeding AAdien the slough separates and with a pack the gauze some- 
times does not control the bleeder and if it does control the primaiy 
bleeding, it is likely to stick to the conized area and stir up bleeding 
Avhen removed. In regard to stricture in the present series there Avas 
only one definite stricture and that AA^as in a case of AAude conization 
Avith Sturmdorf sutures, but no Dakin tube Avas used in the cervix. 
There Avere three other eases in AA'hieh the operators stated that there 
Avas a iencle'ncy to stricture and hence the cases Avere dilated po,stopera- 
tivel}^ in the ofSee. 

All but three of the postoperative bleeding eases AA'ere controlled bj^ 
packing. The three requiring secondary sutures AA'ere Avide conizations 
AAdiich should have had a primary suture. One of these cases AA^as coagu- 
lated at the time of the conization, and AA'as sAitured for bleeding twenty- 
three days later. The other tAvo AA'cre sutured on the first postoperative 
day. 

In patients aa'Iio bleed after conization, eai-e .should be taken to 
determine the source of the bleeding. It must be remembered that 
the operation is not infrequently done in jAatients AAdio haA’^e irregular 
periods; in our series some of the eases AAmuld have been reported as 
bleeding from the conization had not the cerA'ix been examined and 
found to be healed. The bleeding in these eases AA^as coming from 
higher in the uterus. 

The final question AAdiich AA'as of interest to us AA'as AAdiat happens 
during pregnancy and labor in these eases. 

Tabi.k tit 

Total iiunil)Pr of ease.*! of pregnancy lo 

Thepc occurred in twelve patient.®. 

Delivery full term, all easy deliveries ii 

Now pregnant. tAVo to .=even niontlis ?> 

^liscarriages, .®i.\' weel;.® to .seven month® 7 


Of the miscarriages; One Avas at six AA'oeks, tAA’O at tAA'O montlns, 
three at three to foui- month.s, and one at seven months. The miscar- 
riage at seven months occurred after spontaneous rupture of the mem- 
branes and the child Avas born aliA'c but died in a feAv hours. One of 
the remaining six miscarriage cases liad a four-iilus Wassermann and 
another AA'as a diabetic. One of this group had a missed miscarriage 
almost three years after the conization. 

■Wliether the conization Avas a factor in causing any of these mis- 
carriages AA'c are unable to giA-e an opinion, as Ave IiaA'c too fcAv cases, 
and the conditions interrupting the pregnancies haA'c not been iiiA'esti- 
gated thoroughly. Most of these patients liave had children and some 
f>f them are jiast forty. We hopic that in the future the histories Avill 
include more details in these patients Avho abort, so that the cause 
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relatioiisliip to eouization, if any, can be determined. The woman 
wlio miscarried at seven months is now six months iiregnant. One 
of the patients who was delivered of a full-term fetus had had a spon- 
taneous abortion previous to the conization. 

Finally we would like to add that two unsuspected carcinomas were 
found in this series, while two suspected cases that had conizations 
done, also proved to have carcinoma. 

SUMMARY 

1. Conization of the endoeervix by means of a special electrode to 
be used with a cutting current, originated by Mortimer Hyams ui 
1927, marks a distinct advance in the treatment of chronic cervicitis. 

2. Extension of eouization to include eases of extensive chronic 
cervicitis was effected through the use of a siieeial electrode devised 
in 1932 by the senior author (R. J. G.), and 80 patients thus treated 
were reported by him in 1935. The durability of this electrode was 
greatly increased by T. K. Brown in 1934, bj’- substitution in materials 
used. 

3. Conization of this extensive type .should preferably be done in 
the postmenstnial period so as to allow three weeks for healing before 
the onset of the following period. 

4. The use of the Sturmdorf suture anteriorly and posteriorly and 
laterall}’- if necessary, has allowed us to use conization in the more 
extensive eases of chronic cervicitis where the Sturmdorf operation 
was formerly the one of choice. It is better to suture any bleeders 
after conization rather than coagulate them. 

5. Strictures should not occur in conization cases if deep coagula- 
tion is avoided. A small rubber tube should be left in the canal for 
seven days in the more extensive cases. 

6. Postoperative bleeding in conization can practically be eliminated 
by the proper selection of time for operation and the use of sutures 
when indicated. 

7. There have been no difficulties encountered in the delivery of 
patients who had had previous extensive conization. 
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THE EFFECT OF ALKALINE VAGINAL DOUCHE ON THE 
HUHNER TEST AND STERILITY^' 


J. jMilton Singleton, M.D., F.A.C.S., and Jean Lamar Hunter, R.N., 

Kansas City, Mo. 

F or some time the method of procedure in the diagnosis and treat- 
ment of steidlit}’’ has been rather definitely set down. While dis- 
appointments greet the steadfast, few indeed who step aside from the 
Avell-established routine ever reach, the goal of solution. The begin- 
ning of this plan of attack is a carefullj’^ taken and analyzed historj"; 
tlie second step is a thorough pbj'sical examination in which must be 
included a stud3’- of cervical and vaginal reaction, and a careful 
“.spermatozoa or “Huhner” te.st. It is the study of these latter 
points with Avhich our present paper is concerned, so further steps will 
not be recalled. 

If vaginal and cervical secretions are not and cannot be made 
compatible with sperm life, then further steps are wasted time and 
effort, unless recourse is had to that most unsatisfactoiy procedure, 
artificial insemination. Fortunatelj’', incompatible secretions often may 
be rendered compatible bj’ the correction of infections and erosions, 
or bj^ dilatation and curettage, or the alteration of vaginal chemical 
reaction. Possibh’- the procedures described bj’’ Roblee,^ Adair and 
Hesseltine,- Hibbert and Fall.s,^ in their re.spective methods of treating 
vaginitis and endocervicitis, bj’’ restoring the normal health of the 
cervieovaginal mucosa and establi.shing noi’inal flora, maj’’ become the 
procedures of choice in correcting endocervical and vaginal incom- 
patibilit.y. The principal cause of sperm death and tlie unsatisfactoiy 
Huhnei' test is vaginal and cervical aciditj^ and the simplest and 
quickest method of attempting to e.stabli.sh conditions compatible with 
.spei-m life, even if onlj^ temporaril.v, is the precoital alkaline douche. 

The use of the alkaline douche in the treatment of sterility is not a 
new therapeutic measure. It had been used long before Huhner^ made 
his most outstanding contribution to the stud.v of .sterility, but its 
application has been, in most instances, as haphazard and half-hearted 
as the use of irrigations for leucorrhea before the more i-ecent scientific 
discoveries determined the causes and thus made possible rational 
treatment. 

Alkaline (louclio.s in flie treatment of Hlerility are mentioned hy CiirtiF,''' Tilu.o,'’' 
Traube and Weber,' Gray.*’ I.ooiniF.f'* J** Carey,’ > Cooke , 12 Berkow,’2 Rubin,’-* 
Dabney,’^ itcakcr and Gla.'-er.’o Brinkley,”' Watson, ’s ITu liner,”*. 20 Byas.‘;on,2’ 
Gibboiis .22 and otlier.*"'. Cooke ’2 ims Riven explicit instrue,tions as to the .slrengtli 
of the douebe, the time of application and the as.'-ociafed alkaliniziriR therapy. 
Bva^son, nuoted by ]'irann2i in 1.SS7, recommended injections rvith the folIov.dnR: 
Water. 1000 pni., the white of one crr. and 00 riii. of jdio.'-phate of soda. Our 

at tlie Annual ^-reetintr of tlie Central A.s.soclatfon of Ob."tetrlcInnK .an'l 
Gyn.'eoief;i.«t.«. Minncapoli.^, Minn.. October C to S. HOIS. 
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results never had been in the least gratifying or even encouraging until our 
present procedure ■\vas adopted. Condom specimens never were entirely satis- 
factory in our hands, as Huhnersa also recently states. The literature contains 
little that is explicit as to strength of solution or time of application, aside from 
the regime outlined bj' Cooke.ia Unfortunately, the delay of a month by his 
method for study of a second Iluhner test gives time for the familj’- and the 
doctor to lose interest. Moreover, the late afternoon soda bicarbonate douche 
may have lost its effect in four hour’s. We have tested the pH of the vaginal 
secretions two hours and four hours after our irrigation and find it elevated at 
the end of two hours and again normal at the end of four hours. 

Table I. Cervical and Vaginal pH Under Varying Conditions 


NO. 

pH ON FIRST 
EXAJIINATION 

ON FIRST HUHNER TEST 

NO PREPARATORY DOUCHE 

ON SECOND HUHNER TEST 
WITH PREPARATORY DOUCHE 

5542 

Cervix 7.5 
Vagina 5.0 

Cerv. 7.5, rare motile sperm 
Fag. 7.5, many motile sperm 

Cerv. 7.5, rare motile sperm 
Vag. 7.5, many motile sperm 

5540 

Cervix 7.5 
Vagina 4.5 

Cerv. 4.5, rare immotile sperm 
Fag. 4.5, rare immotile sperm 

Cerv. 7.5, rare immotile sperm 
Vag. 7.5, few motile sperm 

5550 

Cervix 7.5 
Vagina 5.0 

Cerv. 7.5, many motile sperm 
Fag. 7.5, many motile sperm 


5541 

1 

Cervix 7.0 
Vagina 5.0 

jerv. (5.0, no sperm 

Fag. 6.0, rare immotile sperm 

Jerv. 7.5, no sperm 

Fag. 7.5, few motile sperm 

5548 

Cervix 7.5 ] 
Vagina 5.5 

Cerv. 7.5, few motile sperm 
Fag, 7.5, many motile sperm 

Jerv. 7.5, few immotile sperm 
Fag. 7.5, few motile sperm 


The effect of the alkaline douche has usually been given as: first, 
neutralizing the acid vaginal secretions, and, second, dissolving the 
mucous plug from the cervix. A third and possibly more important 
effect, which to our knowledge has not been mentioned, may be the 
control of the pH titer in a range which favors the lytic action of the 
semen on the cervical mucus, the existence of which with its variations 
has been demonstrated by Kurzrok and Miller.-'^ Our very limited 
observation of the vaginal and cervical pH under varying conditions 
would bear out this idea, and with further observations, this should 
be subject to proof (Table I*). 


TECHNIQUE 


Our present method of application developed from ideas obtained in conversa- 
tion with Dr. J. Hofbauer in regard to another problem. In attempting to produce 
an isotonic vaginal medium in the treatment of another condition, we observed 
wMle using a 2.4 per cent sodium bicarbonate solution, that sperm accidentallj’- 
obtained in a vaginal specimen had greater motility than the postcoital specimen 
after our usual alkaline therapy. 

As a result of this, we established our procedure of using routinely a 2.4 per 
cent sodium bicarbonate irrigation fifteen minutes before coitus in all cases where 
our first Huhner test shows feebly motile sperm, dead sperm, or no sperm. The 
irrigation is taken in the recumbent position at low pressure, and the patient is 
advised to move about in the erect posture immediately afterward so that the 
excess of retained solution may drain away. It is believed that by using this 
solution, after dilution with cervicovaginal and prostatovesicular secretions, an 
isotonic or nearly isotonic medium is obtained. The time of examination is from 
one-half to two hours after coitus. Eubini^ recommended the isotonic 


‘Detailed observations as to case numbers, 
findings, etc., are omitted for lack of space. 


dates of examinations, comparative 
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solutions of Einger or Locke as possibly being preferable to alkaline solutions, 
but he saj's, “This is better founded on theory than upon actual therapeutic 
experience. ’ ' 

RESULTS 

In the past three years since the institution of this procedure, 29 cases showed 
unsatisfactory findings with the fir.st and satisfactory or improved with the second. 
Huliner test. Eight pregnancies have resulted with the continuation of the 
alkaline douche measure (Table II). Two pregnancies occurred in the month fol- 
lowing cessation of alkaline treatment. One patient became pregnant probably 
before institution of the treatment, though it had been advised. Her second 
Huhner test was found satisfactory six daj's after she missed her first menses. 
Another patient with a twentj'-one- to twenty-four-day cycle, menstruated on 
the thirty-fourth day, with sev’ere cramps and excessive flow. 

For purposes of study, numerous ca.scs were recalled who had shown pre- 
viously only unsatisfactory Huhner tests. Five of these reported and with the 
preparatory douche, their tests were satisfactoiy. None of these patients have 
become pregnant (Table II). 

Table FT. Effect of 2.4 Per Cent Sodium Bicarbonate Precoital Douche on 

Vaginal Incompatibility 

Gases in which Huliner became satisfactory after institution of 29 

preparatory douche 

Cases where pregnancy occurred on institution of preparatory 8 

douche 

Cases where pregnancy occurred probably before institution of 2 

douche but after its recommendation 

Eccall 'cases Huhner ’s test unsati.sfactory in former alkaline 5 

therapy but satisfactory in this 

Cases where 2.4 per cent sodium bicarbonate douche liad an ap- 2 

parent inhibiting effect on sperm motility 

Cases where sterility was not tlie problem but pregnancy occurred 1 1 

during use of 2.4 per cent precoital douche 

Cases where sperm were weak, immotile or absent witliout and 5 

with precoital douciie 

Two cases were found wiiere tlie preparatory douche seemed to inliiliit sperm 
activity. One of these patients reversed tlie procedure and came for the first 
Huliner test, having taken the preparatory douche, and no motile sperm were found. 
.\ftor a second Huhner test with no previous iireparation, there were many motile 
sperm and she later became pregnant, witliout further treatment. A companion case 
had a satisfactory first Huhner test and an unsatisfactory second test following 
the prejiaratory bicarbonate douche. Tliesc ca.'-es are the strongest argument against 
the frequent indiscriminate jirescribing of the alkaline douche in cases of sterility 
without necessary evidence supplied by a double Huhner c.varnination. We have 
checked this on a number of cases that showed a satisfactory first Huhner test, 
and we believe that the above finding is rare, but it must be considered. To further 
bear out the jirobable infrequency of the above-mentioned inhibiting effect of the 
bicarbonate douche on .sperm activity, we have listed eleven cases in which pregiiamy 
occurred while the preparatory douche was being used where sterility was not the 
jiroblem (Table II). 

Five cases showed unsatisfactory first and second Huhner tests. An unsatisfactory 
second Huhner test almost invariably means some d(>fect in the male, so we have 
dispensed with asking for condom sjiecimens, and refer the husband to a urologist 
for examination. In ont> case, thi.*- was refused; in anotln'r, the husband has b((en 
too busv to comidy with our request; ami in a third case, the husband was found to 
have bilateral undesi-cnded testicles. Cne husband showed imjirovement from a 
nonsjiccific luostafitis. and the wife, after cervical abdominal myomectomy, con- 
ceived. Another hiisbtind. under treatment for some months, has jii.-t been pro- 
nounced "improved and probably potent. These and a number of the .series of 




SINGLETON AND HUNTER : EFFECT OF ALKALINE DOUCHE ON STERILITY 859 


twenty-nine exhibited considerable pus and debris on the Huhner examination. 
Huhner4 has said that pus has little effect on fertilization, referring particularly 
to the pus of an acute gonorrhea, but Kurzrok and Millers^ have shown that the 
presence of pus in the mucus plug of the cervix definitely lowers the lytic action 
of the semen, so it would seem advisable to treat as thoroughly as possible any 
infection, specific or nonspecific, in both members of the union in the endeavor 
to increase their fertility. One of this gi-oup of five patients where the husbands 
showed deficiency has been subjected to lipiodol visualization and dilatation and 
curettage Avithout a preceding Huhner examination. In the group of twenty-nine 
patients who showed improvement with the bicarbonate douche, one had a lipiodol 
visualization, another a Eubin test without preceding Huhners in the hands of 
other examiners. Using the preparatory douche, one of these became pregnant and 
has been delivered. It would seem that these three patients had been subjected 
to procedures possibly unnecessary. 

From the very limited study of the pH taken on first examination at the time 
of the first Huliner test, and at the time of the second Huhner test following a 
precoital douche, it is interesting to note that the alkalinity of an apparently 
normal semen elevates the pH of the A’agina to the level of the pH of the cerA’ix 
(Table I). Grays has called attention to the fact that the .alkalinity of the sperm 
will overcome the acidity of the vagina where the acid secretions are not too great 
in quantity. The findings in these limited observations Avould confirm his idea. It 
would seem also that the addition of the alkaline preparatory douche does not alter 
the degree of elevation of pH produced by normal semen, but assists in the pH eleva- 
tion Avhere the semen is not sufficiently alkaline to produce the desired alkalinity. 
It is well also again to mention here the work of Kurzrok and Miller.s^ These in- 
vestigators have shown that the lytic action of semen on the cervical mucus plug 
exhibits its maximum activity in two ranges from pH 5.28 to pH 5.90 and from 
pH 7.37 to pH 8.04. The lytic action of normal semen is absent below pH 4.00 and 
aboA’e pH 10.00. Our readings for pH after the 2.4 per cent bicarbonate of soda 
douche with and without coitus stand at pH 7.5, within the range of maximum lytic 
activity, 

SUMMARY 

The actiou of the alkaline clonehe in the treatment of sterility is 
discussed. In twenty-nine cases Avhere incompatibility existed, ap- 
parent compatibility Avas established bj^ the use of a 2.4 per cent 
sodium bicarbonate douche taken fifteen minutes before coitus. Eight 
of these patients became pregnant. 

It is pointed out that the 2.4 per cent sodium bicarbonate douche 
created a temporary incompatibility in tAvo cases and the desirability 
of the double Huhner examination both AAdth and Avithout the prepara- 
tory douche, before recommending its use, is emphasized. The ad- 
visability of substituting the second Huhner test Avith a preparatory 
douche for the examination of the condom specimen, and the aAmidance 
of further examination or treatment, medical or surgical, of the patient 
until potency of the husband and compatibility are established is 
suggested. A very limited study of the cervical and vaginal pH under 
varying circumstances is presented and Avould indicate that the alka- 
line preparatory douche is ordinarily not harmful to normally alkaline 
sperm and is beneficial to sperm not sufficiently alkaline to overcome 
Amginal acidity or hyperacidity. 

CONCLUSIONS 

1. The incompatibility of vaginal secretion Avith normal sperm ac- 
tivity as evidenced by the negative Huhner test may be overcome 
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quickly and efficiently in most instances a 2.4 per cent sodium 
bicarbonate douclie taken fifteen minutes before coitus. 

2. Numerous cases of primaiy sterilit 3 '- maj^ be relieved bj^ the use 
of the 2.4 per cent sodium bicarbonate precoital douche. 

3. The 2.4 per cent sodium bicarbonate precoital douche .should not 
be used without the proof obtained bj’- the double Huhner test that 
suck a douche is not detrimental to sperm motility. 

4. The double Huhner test is a rapid and efficient method of detei’- 
mining the possibility of establi.shing compatibility of sperm with 
vaginal secretions. Where this procedure fails, a general and urologic 
examination of the husband .should be eari-ied out before the wife is 
subjected to further medical or .surgical measures. 
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DI.SCUSSION 

BE. CHAELES AV. FEOATS, St. PAur,, Ali-xx.— The u.'^e of precoit.al alkaline 
douches has hitherto been more or less haphazard, and herein we have a reassert ion 
of the value of this procedure in the difiie.ult problem of sterility treatment. Meaker, 
however, nutinlains that the .alkaline douche is of no chemical importance and hence 
of little value in this phase of the tre.atmcnt. Eubin recommends it particularly 
where there is a thick tenacious cervictil plug. The normal :tlk;ilinity of the semen 
tindoubtedly overcomes the vaginal acidity itself in many instances. Precoital 
douches of 5 per cent dextrose have been .suggested as an activator of sluggish 
s[iermatozo:i in preference to the alkaline douche. 

The author does not st.ate whether or not existing eervicovaginal conditions, such 
as bilateral cervical lacerations and erosion. N.abofhian cysts and endocervicitis, 
wiTc corre.-ted jirior to the n^e of this routine pro'-edure. If so, this study has an 
incnaising significance. Eight pregnancies, or 36 jier cent, of 29 cases showing in- 
compatibility. as indi<:ited by the double Huhner test, is a commendable result and 
the author.-; are to be complimented upon their efforts. 

\VM. T. BL.-AGK, MKMftTl.s. Ten'.n'. — t'ertainly, iu those case.s that h.'ive bcmi 
pr.‘viou>-lv treated by a dcr-[. eauteriz.'ition. or an am[iutation de-troying the 
Nabothian glands and i-liiiiinating the .alkaline mnen,^ from ihm-e gbinds. douche.- 
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should be especiallj' indicated. Alkaline douches arc also indicated where we have a 
lack of secretion from the Bartholin glands. Pinally, alkaline douches in the 
absence of alkaline mucus should also be of benefit in cases of frigidity. 

DR. SINGLETON (closing).— I have not used glucose solution in attempting 
to correct vaginal incompatibility. In my study, the bicarbonate douche has sufficed 
and in the great majority of instances has given completely satisfactory results in 
its correction. In some of these cases, cauterization was done, some had thyroid 
medication, some had correction of cervical lacerations and erosions, probably 
also influencing hyperacidity. It is interesting to note, in the patients Avho become 
pregnant on using alkaline preparations, that the pH was corrected. This would 
suggest that hyperacidity had been responsible for the incompatibility and had had 
an influence in inliibiting sperm so that pregnancj' could not occur. 

The question of increased alkalinization of the vaginal secretion at the time of 
coitus is of interest. It has been brought out by others that when orgasm occurs, 
there is a release of the alkaline cervical secretions into the vagina, increasing the 
pH so that the sperm will live and get into the cervix. Whether this is the mechanism 
or whether it is due to the alkalinizing effect of the normal healthy semen is un- 
certain. 


PROPHYLACTIC ENDOCRINE THERAPY IN ARTIFICIAL 

MENOPAUSE'^ 

Philip P. Schneider, M.D., Evanston, III. 

(From the Department of Obstetrics and Gynecology, University of 
Illinois College of Medicine) 

T he specificity of the estrogenic substances in the alleviation of 
menopausal disorders has been quite definitely established. Con- 
firmation of clinical results has been provided by the work of Papani- 
colaou^’ 2 and Davis,® who have demonstrated by means of vaginal smears 
and biopsies of the vaginal mucosa, respectively, that adequate estrogenic 
therapy in menopausal disorders produces a return to normal of the 
vaguial mucosa accompanied by symptomatic relief, and that cessation of 
therapy is followed by regressive changes in the vaginal mucosa and 
recurrence of subjective sjunptoms. 

In a previous presentation® before this Society, clinical data in a series 
of 85 cases were submitted as evidence of a syuidrome suggestive of 
estrogenic deficiency. Subsequently 434 similar cases have received 
estrogenic therapy with the results as shown in Table I. 


Table I. Classification and Results in Present Series op 434 Cases 




results OP therapy 


NO. OP 

successful 

FAILURE 

INCOMPLETE 


CASES 

RELIEF OP 

SYMPTOMS 

PARTIAL RELIEF 
OR FAILURE 

THERAPY NOT 
CONTINUED 

Premenopausal 




25 

Menopausal 




1 

Total cases 




26 


w Meeting of the Central Association of Obstetricians and 

Gj necologists, Minneapolis, Minn., October 6 to 8, 1938. ^ 
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Experience in 519 cases therefore would seem to indicate that when 
encountered in association with or prior to the menopause, any combina- 
tion of the symptoms described in my previous paper must be given 
consideration as evidence of estrogenic deficiency. 

Notwithstanding the excellent clinical results which have been reported 
by Sevringhaus® and a host of others, maximum efficiency of therapeutic 
measures has not been attained. This failure may be accounted for to 
some degree by our lack of an accurate concept of the varied symptoma- 
tology produced by estrogenic deficiencies of the menopausal type. One 
of the most confusing factors in the treatment of menopausal disorders 
has been that the term ''hot flushes,” probably one of the most frequent 
and disturbing sjnnptoms of the menopause, has become synonymous 
until the term "menopause.” As a result, absence of "hot flushes” has 
been accepted as indicating absence of menopausal disorder, and other 
symptoms or groups of symptoms equally severe and distressing, and 
persisting manj’- years after cessation of the menses, have been ignored 
as an indication of estrogenic deficienejn Another disconcerting factor 
in therapy of this type has been the variation in therapeutic require- 
ments. Since the introduction of estrogens of higher concentrations, it 
lias been possible to obtain relief in a much larger proportion of patients 
and the variation in requirements whicli has been encountered in tlie 
present series of cases provides the explanation for failure of routine 
methods of therapy. Accurate determination of the requirements in 
each instance is essential before maximum relief can be obtained. 


Table IIA. Cla.ssification of 103 Menopausal Cases in the Present Series 



1 RESULTS OF THERAPY 


SUCCESSFUL 

FAILURE 

INeOMPLETE 

Spontaneou-s iiiGnopause 

00 

3 

1 

Artificial menopause 

44 

0 

0 


99 

3 

] 


Table IIB. Classification of 44 Cases of Artificial Menopause 




PARTIAL 



IIY-STERECTOMY 

OVARIAN 

COMPLETE OVARIAN 


ONLY 

ABLATION 

ABLATION 

Projiliylaetio tlierapy 21 cases 

11 

2 

8 surgical 

Late therapy 23 case.s 

10 

2 

n f 7 .surgical 

1 4 x-ray and radium 


Of the 434 cases in the pre.sent .series, 103 were classified as meno- 
jiaiisal patients as indicated in Table II. Of tliis number 55 were ca.ses 
of spontaneous menopause of varying duration and severity of .symptoms, 
while 44 were eases of artificial menopause resulting from surgery in 
40 eases, radium in 3 eases, and x-ray in 1 ease. Of the total of 44 cases 
of artificial menopause, 23 were ca.ses of long .standing while the remain- 
ing 21 represent tlic number in which various symjitoms of the .syndrome 
jirior to operation were aceejited as indications of estrogenic deficiency, 
and proiihylaetii: therapy was instituted. 

The difficulty encountered in .securing and maintaining .symptomatic 
relief in cases of long-standing menopausal disorder in contrast to the 
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ease ivith which complete relief may be obtained in the early cases, has 
been one of the most striking observations and suggested the possilile 
advantages of prophylactic therapy. Eecognition of the varied symp- 
tomatology as indicated in the syndrome and the frequency with which 
it has been encountered in many women in the complete absence of 
pelvic pathology was followed by recognition of the same symptoms in 
women having definite pelvic pathology. Almost immediate exaggera- 
tion of these subjective symptoms had occurred after surgical, x-ray, or 
radium therapy in 13 of the late cases of artificial menopause where 
partial or complete ovarian ablation had been necessary. This change 
was usually inaugurated by a stormy and prolonged convalescence 
followed by gradual transition of the previous symptoms to definite 
menopausal manifestations. In the remaining 10 cases where hysterec- 
tomy only was necessary, a more gradual but none the less definite in- 
crease in severity of menopausal symptoms was reported, substantiating 
the long recognized fact that even simple hysterectomy hastens decline 
of ovarian function. 

Further observation and direction of history taking revealed that in 
most instances where pelvic surgery is necessary some of the symptoms 
submitted above as evidence of estrogenic deficiency may be elicited. 
In the 21 cases cited in which the need for operation was not immediate, 
preoperative estrogenic therapy administered as subsequentl.y outlined 
resulted not only in relief of the symptoms but in definite determination 
of dosage in each instance prior to operation. Reinstitution of therapy 
as soon as possilile postoperatively was followed by a marked decrease 
in the period of convalescence and in the 11 eases where ovarian 
integrity was not greatly interfered Avith, it Avas possible to maintain 
complete abeyance of symptoms Avith A’^ery Ioav levels of therapy. De- 
struction or extirpation of OA^arian tissue in the remaining 10 cases 
Avas folloAved in almost every instance by an increase in postoperatiA^e 
therapeutic requirements beyond those necessarj^ prior to operation. In- 
crease in therapy to the point of maximum symptomatic relief Avas 
necessary for about six months postoperatively in almost every instance 
before an equilibrium Avas established and reduction of dosage became 
possible. In no instance did any of the 29 patients dcAmlop the usual 
scA^ere and distressing symptoms. 

DETERMINATION OP THERAPEUTIC REQUIREMENTS 

Previous observations^ have established the fact that three types of 
reaction occur foUoAving parenteral administration of estrogenic sub- 
stances. These reactions occur ivithin one hour after administration 
and are of considerable significance though only transitory. 

Ticaciion 1: Total absence of effect loilMn one hovr usually indicates that estro- 
genic deficiency exists and that the initial dose has been inadequate and should 
be increased. 

Eeaction Z: Improvement or relief of symptoms within one hour, or a feeling 
of well-being is e\ddence that an actual estrogenic deficiency exists and that therapy 
should be continued. ^ 
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Heaction 3: Exaggeration of symptoms, extreme exhaustion, pain in the ovarian 
regions, or bearing down sensation loifMn Ihe hour: (a) if transitory and followed 
by relief of original synijitoms, indicates that estrogenic deficicncj' exists but that 
dosage was excessive and should be decreased; (b) if prolonged and not followed by 
relief of original symptoms, the indication is tliat estrogenic deficiencj’ does not 
exist and that therapj’ should be discontinued. 

Determination of the dosage required in eacii instance was first ob- 
tained by intramuscular injection of amniotin in oil. Depending on the 
severity and duration of the symptoms, from 100 to 500 international 
units of Squibb ’s amniotin in oil Avere injected into the deltoid muscle. 
The patient A\ms instructed to obserA^e the effect Avithin an hour and to 
report daily. The clinical response as outlined above Avas used as the 
criterion for increase or decrease of succeeding injections. The unit 
strength of the daily injections AA'as increased until the minimal amount 
AA'as ascertained AA^iich gave symptomatic relief for three to tAA'clvc 
liours. This dosage rarely exceeded 10,000 units and upon its determina- 
tion the patient AA'as placed on oral therapj' in divided doses. If tlie 
parenteral requirements ranged from 1,000 to 10,000 units, oral therajiy 
of 3,000 to 26,000 units of amniotin A\'as given dail}' in capsule form 
(1,000 or 2,000 unit capsules). If the requirements i‘anged from 300 to 
1,000 international units, an oral prejiaration of loAA'er potency aatis 
indicated and the patient A\'as placed on 150 to 800 biologic units of 
progynoii (50 to 200 unit tablets). Daily requirements of 300 units or 
lass indicated the presence of a A'ery mild deficiency and Collip’s 
emmenin AA'as used in tablet or liquid form, giving either one tablet or 
its equh-alent, 1 dram of the liquid preparation, three oi’ four times daily. 
In those patients aa'Iio obtained relief or manifested adverse symptoms 
AA'ith subsequent improvement Avith as little as 100 units of amniotin 
parenterally, complete symptomatic relief AA'as obtained AA'ith as little as 
Yo dram of emmenin tAA*o or three times daily. When complete relief 
could not be maintained bj' oral administration alone, adequate amounts 
of amniotin in oil Avere given parenlei’ally as often as necessary. When 
such additional therapy AA'as required progressiA'e decrease in fi-equcncy 
and dosage AA'as possible until CA'cntually symptomatic relief Avas main- 
tained by oral medication only. 

In the preoperatiA'e patient determination of dosage and .sj’mptomatic 
relief AA'as usually accomplished AA'ithin a Aveek or Iavo, thereby eliminat- 
ing ])rolonged therapy prior to operation. Immediate reinstitution of 
the same dosage postoperatiA'cly has resulted in maintenance of free- 
dom from previous symptoms and in a greatly improved conA'alescence. 
FolloAving OA'arian ablation the nece.ssity for increase in therapy has 
occurred at any time AA'ithin six months. Such increases liaA'c been 
indicated by recurrence of prcA'ious SAunptoms or by the appearance 
of other .symptoms of the syndrome. Clinically, it had been previously 
ascertained that the symptoms produced by cxce.ssive therapy AA-ere as 
distressing to the ])atient as those rc.sulling from lack of thei-apy. i\ny 
adver.se .symptoms doA'cloping after maintenance dosage has been estab- 
lished e.x'ccpt folloAA'ing OA'arian ablation, haA'c been due to the fact that 
tlic requirements of the patient haA'c decreased and reduction of dosage 
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lias been necessary. Under sncli cireinnstanees the patient is advised to 
discontinue all medication for twelve to tliirty-six hours. Belief of symp- 
toms has been found to be an indication that the previous dosage was 
excessive and medication should be resumed immediately but with a 
decrease in amount. Conversely, exaggeration of symptoms following 
cessation of therapy indicates that the previous dosages have been in- 
adequate and should be increased. The necessity for reduction of dosage 
continued until each patient was eventually placed on the liquid prep- 
aration of Collip ’s emmenin which in addition to being the mildest form 
of the estrogenic preparations available is best adapted for obtaining 
the small divided doses required in the later stages of the treatment. 
In ahnost every instance it has been possible eventually to reduce the 
dosage to one-half dram of emmenin once or twice weekly. Exiierience 
in the total series of cases has demonstrated that even at this point 
cessation of therapy is followed by recurrence of symptoms in from three 
months to one year. During the past two years, permanent therapeutic 
results have been maintained consistently in all patients who have con- 
tinued on small dosage without interruption. 

The above data are presented with full cognizance of the fact that 
relief of subjective sjnnptoms does not always provide indisputable 
evidence. That such evidence is easilj’- susceptible to the criticism that 
the results are due to psychic effect rather than physiologic action is 
recognized. With progress in this type of therapy, physiologic action 
has been definitely established by means of the vaginal smear method 
of Papanicolaou. It has also been of interest to note that repeatedly in 
the total series of 519 cases which form the basis for this presentation 
each case serves as its own control. Invariably maximum relief of symp- 
toms has occurred only with exact determination of therapeutic require- 
ments and in each instance any appreciable increase or decrease beyond 
these requirements has resulted in a return of symptoms while resump- 
tion of adequate therapy has in turn been followed by symptomatic 
relief. Further evidence of physiologic action is provided by the de- 
crease in dosage not only possible but necessary in every instance. 

CASE REPORTS 

Case 1. — May 20, 1938. Mrs. O., aged 43 years, liacl tlie menopause at age of 39, 
followed by exliaustion, nervousness, irritability, depression, leg-aclies, hot flushes, 
perspiration, insomnia, frigidity, and spotting during past year increasing in past six 
months. Essential findings; blood pressure 170/84. Urethral caruncle, senile 
changes in vaginal mucosa, cervical erosion with flat polypoid areas on posterior lip 
of cervix which bled easily. Positive Schiller test. Uterus normal in size and 
position, some fixation. Inflammatory involvement of both adnexa. Therapy was 
begun on May 20, 1938. Determination of therapeutic requirements resulted in relief 
of sjunptoms with 0.5 drams of emmenin, t.i.d. Operation May 27, 1938 : Abdominal 
panhysterectory (removal of all ovarian tissue was necessary). Convalescence was 
uneventful except for extreme exhaustion, hot flushes, excessive perspiration with 
severe backache starting on first postoperative day. Complete relief was obtained 
within forty-five minutes after administration of 300 units of amniotin in oil and 
maintained by 1 dram of emmenin, t.i.d. By August 7 recurrence of occasional 
hot flushes necessitated increase in therapy to 1 dram of emmenin, q.i.d., which was 
still giving adequate results on September 7. 
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Case 2. — March 1, 1938. Mrs. S., aged 43 years, had a rupture of a chocolate cyst 
of the right ovary during intercourse twenty-four hours prior to operation. Operation: 
Bilateral oophorectomy, salpingectomy, and supracervical hy.sterectomy. The post- 
operative convalescence was uneventful except for extreme exhaustion and some 



Figs. 1 to 7 .show the hi.stologic vaginal change.? produced by e.strogenic action 
under variou.s conditions. Figs 1 to 3 indicate the rapidity with which tlie.so 
changes may bo obtained by accurate determination of tlierapeutic requirements. 
Fig. 4 represents the complete effect of adequate e.strogenic therapy, while Figs. 
.') to 7 demonstrate tlio results of prophylactic therapy in artificially induced meno- 
pause. (Case 1.) 

Fig. 1. — Vaginal smear in a typical case of spontaneous menopause prior to 
therap.v. Extreme leucocytic infiltration, numerous ba.sal colls and absence of 
corniflcd epithelial cells. 



Fig. 2. — After parenteral admlni.str.'ition of 300 .and 1000 imiLs of amniotln on 
.succeeding d!iy.«. Decrea,“e in leucoc.vte.!; and b!i.«al cell.?. Appearance of nov.’ .“quumou.H 
cell form.? .^bowing beginning comifle.atlon. 


p(‘r.';j)iraiiiin and feelitig f)f heat. One tablet of epinienin, <j.i.d.. was .sufllcienf fo re- 
lieve .■ivtiijitorns :i1 that time. By .April J tiie emiiienin w.as inadetiuafe and Iiot fiu.“hes. 
extreme exhaustion, and insomnia had de\-eloped. Fifty unit.*; of iirogynon tablets', 
q.i.d., with :itnniotin in oil as an adjunct relieved .‘■ymi>loms until May 13 when further 
iriereti'^c in therapy l>ecame neces.sary. This increase in therajwutie reritiiremenls 
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(5 000 to 7,000 units of anmiotin) continued until August 31. Since that time it 
has been possible to maintain freedom from symptoms with 1 tablet of progynon, 
q.i.d., and amniotin in oil 2,000 units as required. 

Case 3. Mrs. LeF., aged 57 years, had the menopause live years previous to opera- 

tion. Operation on July 25, 1938 consisted of vaginal hysterectomy for uterine pro- 
lapse. The symptoms present prior to operation had consisted of occasional liot 



Pig. 3. — After daily increase of parenteral therapy to 3,000 units on the sixth 
day and institution of oral therapy up to 4,000 units of amniotin. Complete absence 
of basal cells, only occasional leucocytes and normal cornification. 



Fig. 4. — Total absence of basal cells and leucocytes and normal cornification as 
maintained in a case of artificial menopause of long standing by means of oral 
therapy only and accompanied by complete absence of previous symptoms. 

flushes, hypertension, blood pressure 190/94, moderate exhaustion, nervousness, 
irritability, and insomnia. Recurrence of sj-mptoms early in convalescence was con- 
trolled by means of parenteral amniotin in oil, and on July 30, 1938 oral therapy 
of 50 units of progynon tablets, q.i.d., was found sufficient to maintain relief of 
sjTnptoms. On August 27 dizziness, nausea and vomiting, and exhaustion occurred 
which were promptly relieved on cessation of therapy, and medication was reduced 
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to one tablet, b.i.cl. Further reductions were necessary on September 6 to 1 tablet 
b.i.d. and on September 24 to 1 tablet every second or third day. October 1: Blood 
pressure 164/90. 

Case 4. — ^Miss L. A., aged 43 years. Subtotal hysterectomy Oct. 2, 1938 u-ith 
removal of 440 gm. fibroid uterus. Ovaries normal and not removed. The .symptoms 
prior to operation were nervousness and irritability (weeping and depre.«sion), back- 



Fig. 5. — (Case 1.) Seven days prior to total hysterectomy. Occasional basal ccll.s, 
extensive leucocytic Infiltration and decreased cornlficatlon. Preoperative therapy 
of 0..=) dram of emmenln, q.i.d., was found adequate. 



Fif,'. C. — Two tnontli.s after operation with increased postoperative therapy of 
1 dram of emtnenin. t.I.d. Occa.slonal leucocytes and decreased cornlfication indlcatirm 
lnerea.«e<l therapeutic requirement.*!. 

ache, leg-ache, Juul headaclie five to seven day.« prodromal to the menses. These syrnp- 
tom.s were accompanied by a menorrhagia. E.wessive menstrual flow of ten to twelve 
dav.-*’ duration. On the fifth postoperative day the above .^ymptom.s recurred with 
the e.'clmu.stion and backache greatly exaggerated. accorn])anied liy nau.sea and 
vomiting. Immediate temporary relief followed admini.sfnition of oOO units of 
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lumiioliii parenterally and was maintained by oral administration of 1 dram of 
emmenin, q.i.d. By Feb. 3, 1938 symptoms had increased in spite of constant 
maintenance of original oral medication with the additional occurrence of Iiot 
flushes. Fifty units of progynon tablets, q.i.d., were necessary to obtain complete 
symptomatic relief. Keduction of dosage to 1 tablet daily was accomplished and 
by February 17 the medication was reduced to 1 dram of emmenin, q.i.d. Therapeutic 
requirements were further reduced by August 1 to 0.5 dram of emmenin, b.i.d., and 
since September 17, patient has been symptom-free on 0.5 drams daily. 



Pig. 7. — One month after therapy had been increased to 1 dram of emmenin. q.i.d. 

Absence of basal cells, normal cornification and only occasional leucocytes. 

SIBBIARY 

Conclusions and observations derived from the combined studj^ of 519 
cases may be summarized as follows : 

Any combination of symptoms of the s.nidrome occurring prior to, 
during or after the so-called “menopause” must be given consideration 
as evidence of estrogenic deficiency. 

Clinical response provides an accurate and delicate criterion for con- 
firmation of diagnosis and determination of therapeutic requirements 
whenever these symptoms are encountered. 

Therapeutic results may lie more promptly and effectively obtained by 
accurate determination of therapeutic requirements which vary in each 
instance. 

Early institution of therapj^ results in more prompt and effective 
response with smaller dosages than late or delayed therapy. 

While parenteral therapy is most effective for the determination of 
therapeutic requirements, oral therapy provides a more satisfactory and 
sustained effect. 

Vaginal smears provide an efficient and accurate index to physiologic 
action of the estrogens and although of value in the individual case are 
not essential routinely. 

Prophylactic estrogenic therapy in artificially induced menopause 
is suggested. Although the method has been utilized in only 21 eases 
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of artificial!}^ induced menopause the significance of the results would 
seem to be considerably enhanced by tlie ratlier similar results of the 
entire series of 519 cases. 

I desire to express my appreciation to Dr. Tom Paul for liis assistance in obtain- 
ing photomicrographs, and to Ayerst, McKenna and Harrison, and E. R. .Squibb and 
.Sons for estrogenic substances provided. 
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DISCUSSION 

DE, .1. ,1. SWENDSON, St. Paui., Minn. — IVliile not ignoring the value of labora- 
tory controls such as vaginal smear.s. Dr. Schneider has emphasized careful clinical 
observations, and his results indicate that the relief of more remote .sj’mptoms than 
those commonly attributed to tlie menopause can be obtained by estrin therapy 
alone. 

While there maj’ be some difference of opinion as to how frequently the more 
remote symptoms Dr. Schneider has enumerated are directl}' due to estrin deficiency, 
his observations and results indicate that we would profit by looking for them oftener 
and relating them oftener to the menopause. 

DE. JEAN PAUL PEATT, Detroit, Mich. — It is very commendable that Dr. 
Schneider has undertaken to study the vaginal smears to observe the response to estro- 
genic therapy. This gives a concrete measure of therapy. Wlien one limits oneself to 
the field of subjective symptoms, there is an opportunity for speculation. Until we 
have developed some measure of emotion and emotional changes, I believe it is going 
to be very difficult to e.stablish a rational, .specific therapy. 

There is one thing to be borne in mind in interpreting vaginal smears. We 
know estrogenic hormone is selective in its action in the reproductive tract and that 
the vaginal tissues are those most affected. As we go higher in the genital tract 
and to other parts of the body, the effect is less comspicuous. 

DE. SCHNEIDEE (closing). — In my experience with the administration of 
the estrogens and progesterone I have seen no evidence that permanent damage 
has ever been done. This I believe is due jiriniarily to the fact that in dealing with 
estrin and progesterone we are dealing with pure and standardized chemical sub- 
stance.«, the effect of which is very transitory. Exee.ssive therapy is always followed 
by adver.se symptoms of such severity that if not ordered to do so the patient will 
volunt.arily discontinue treatment with complete di.«appearance of adverse .symptoms 
within a few hours. 

It is in the utilization of the various pituitary factors that conservatism is most 
indicated. The fact that the various pituitary factors are available in standardized 
preparations has caused us to lose sight of the fact that these preparations are not 
chemically jiure. Clinical results with the u.“e of jiituitary have failed to jiroduce 
constant results and in some instances distinctly harmful results have been observed. 
It therefore seems advisable that jiituitary therapy should be used very cautiously 
:ind that jiossibly its utilization should be limited to investigative work until sucli 
a time as every factor becomes available in pure chemical form. 
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Russell J. Moe, M.D., Duluth, IIinn. 


I T IS generally agreed that the obstetric records of many private hospitals are 
inadequate for an accurate factual survey of the obstetric procedures carried 
out and the results obtained. The chief reason for this is the fact that too often 
the record is completed weehs or even months after the patient is discharged from 
the hospital and the details are at best very vague. Another responsible factor is 
that the data are recorded by all the physicians ndio happen to be practicing 
obstetrics in a given hospital, and their knowledge of various procedures, their ap- 
preciation of indications and results vary so much as to make many of the records 
inaccurate. Thus the record loses its value for accurate statistical studies. 

Wliile casting about for a method of improving this situation, Dr. J. R. Manley 
of Duluth established in 1931 a procedure by which all the desired obstetric data 
were recorded on a large sheet similar to a large ledger sheet, and kept in a sepa- 
rate ledger book. These sheets arc printed in such form that they are simple, easily 
filled in and still contain all the information which is important for future study 
and analysis. The sheets are bound in a sectional post binder, which permits re- 
moval as desired. There are two sheets, one on each side of the ledger, and they 
are ruled and numbered so that each set of two sheets will record thirty-six cases 
completely. 

There are several cardinal principles to be followed in keeping a record of this 
sort. In the first place, someone must be responsible for supervising the record. It 
will not take care of itself even after it is once started. Either the chief of ob- 
stetrics or a member of the staff interested in the record should be responsible for 
supervising the recording of the data. The actual work may be performed by a 
resident or an interne, but because the latter changes services frequently it is impor- 
tant that he be constantly instructed as to the purpose of the record and the man- 
ner in which it is to be filled in, so that all tabulations are uniform. Second, the 
book should be kept on the maternity floor, where it is readily available and may be 
filled in from day to day. The third important principle is that the record should 
be kept up to date. The data are recorded either while the patient is still in the 
hospital or on the day of discharge, and therein lies its value, for important details 
are added which would otherwise be forgotten. 

The time required to fill in these data is insignificant. Much information is re- 
corded merely by a check mark. Actual timing has demonstrated that it requires 
approximately two minutes per case. Thus in a hospital having a hundred de- 
liveries a month the time required to record the data would average less than ten 
minutes a day. 

The Duluth obstetric record has given us more accurate and more adequate in- 
formation regarding the obstetric procedures carried out and the results obtained 
in our hospitals. The record will readily produce data available for statistical study 
on problems of interest to the staff and to the hospital. This fact encourages a 
critical review of certain procedures to the benefit of aU concerned. It has been 
interesting to note that this record unconsciously fosters conservatism in that an 
obstetrician will be more hesitant to use the radical procedures and manipulations 
if he knows that the indications and results are to be recorded and critically reviewed. 

The record also serves as a practical cross-index system. Certain types of eases 
may readily be selected for study and analysis. Another important value of the 
record is that the Chief of the Obstetrical Department may quickly glance over the 
record for the preceding week or month and know exactly wliat has happened in his 
departm ent during that time. This goes hand in hand with what was previously 
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stated about the record fostering conservatism. Finally, -when the information is 
recorded by an interne or resident there is a greater possibility of obtaining an 
unprejudiced report than when the data are recorded by the doctor responsible for 
the case. 

The record has been changed in minor details from time to time to facilitate 
tabulation and to improve its value. Some hospitals may wish to change the man- 
ner of tabulation or the type of material to be tabulated. It is not a perfect rec- 
ord, but one which will add much to the obstetric department of any hospital if 
properly compiled and critically reviewed for the benefit of the staff. 


A REPORT OP THE COMMITTEE ON THE INDUCTION OF LABOR 

This report is based on a questionnaire circulated among the members of the 
Central Association by the Committee on Clinical Affairs during the year 1938. 

One hundred and sixty -two physicians (60 per cent) of a total membership of 
276 in this Society replied. This is less than the 74 per cent of responses to the 
questionnaires sent out in 1936. Of the 162 questionnaires that were returned, 125 
(45 per cent of the total membersMp) were answered in suflScient detail to form 
a basis for studj*. The remaining 37 questionnaires 3-ielded the following informa- 
tion: 22 were returned without comment, 7 members had not practiced obstetrics 
during the period of time covered bj’ the questionnaire, 3 had been ill, one was not 
in practice, and 3 refused to answer the questionnaire and stated that this type of 
investigation was of no value. 

The report of the committee is therefore based on an analj'sis of 125 anonj’mous 
replies to a questionnaire. This group of phj-sicians delivered 13,891 women, al- 
most 2,000 more than were delivered bj' 132 phj’sicians in 1935. An attempt was 
made to induce labor on 1,609 (12.2 per cent) of these 13,891 patients and was suc- 
cessful in 1,525 (11 per cent) after the first, second, or third attempt. Thus, 91 
per cent of inductions of labor were successful. 

Earlj’’ in the tabulation it became apparent that a comparatively small number of 
phj'sicians emifioj-ed induction of labor much more frequently than did the remainder 
of the group. Because of this fact those phj'sicians who had delivered more than 
15 per cent of their patients after labor was induced were designated as Group A. 
Twentj-^-six (20 per cent) of the physicians answering the questionnaire are in this 
group. They delivered 3,477 (23 per cent) of the total of 13,891 patients. Induc- 
tion of labor was performed by them in 838 (24.1 per cent) of all the patients 
delivered bj’ them in 1937. Therefore, these 26 men are credited with 55 per cent 
of the successful inductions of labor. The remaining 99 phj^sicians are designated as 
Group B. They induced labor on 687 (6.6 per cent) of these 10,314 patients. 

Labor was induced on 372 patients because of maturitj-, on 321 because of post- 
maturity, on 313 because of toxemia, on 289 for the convenience of the patient, on 
56 for the convenience of the obstetrician, and on 82 because there was a large 
baby. Sixty-five patients had small pelves, 18 had placenta previa, 10 had premature 
separation of the placenta, 11 had heart disease and 6 were tuberculous. Eighty- 
nine (5.1 per cent) of the inductions were not explained or were for miscellaneous 
reasons. 

The physicians in Group A performed 212 (73 per cent) of the total of 289 
inductions for the convenience of the patient. Group B physicians designated 
toxemia of pregnancy as the reason for induction more than twice as frequently as 
did those in Group A. 

Toxemia was the reason for induction more frequently in primiparas than in 
multiparas. Induction was successful in the vast majority of nregnancies asso- 
ciated with toxemia during or after the thirtj'-sixth week. Some effacement and 
dilatation of the cervix was usuallj' present in these patients. A combination of 
drugs and measures recognized as oxcytocics plus rupture of the amniotic sac were 
used to terminate pregnancy in over 60 per cent of toxemic patients. 
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The number of successful inductions of labor increased 'with the duration of 
pregnancy. Thus, 265 successful attempts were made from the twenty-eighth to 
thirtj'-fifth week, inclusivelj” 603 from the thirty-sixth to thirty-ninth week, 
and 801 during the fortieth week of pregnancy and thereafter. 

The influence of effacement and dilatation of the cervix and the nature and 
engagement of presenting part were studied in primiparas and multiparas who had 
experienced successful induction of labor. It was found that 461 primiparas and 
406 multiparas had cervices tliat were effaced and partially dilated compared to 
173 primiparas and 148 multiparas who had uneffaced cervices. Therefore, the 
patient in whom the ceiwix is effaced and partially dilated has almost three times 
the chance of successful induction compared to the patient in whom the cervix is 
not effaced. Induction was successful in 34 patients with breech presentations but 
11 others with uncffaced cervices in whom breech presentation occurred failed to 
respond to artificial stiTnulation. Labor ensued following stimulation when the 
vertex was engaged in 455 primiparas and 254 multiparas while 102 primiparas and 
200 multiparas failed to go into labor with an unengaged presenting part. There- 
fore, the primipara who has a cervix that is effaced and that has begun to dilate, 
and in wliom a vertex presentation is engaged, has at least a 75 per cent better 
chance of going into labor following induction than if the above requirements are not 
present. On the other hand, multipara responded to induction of labor whether the 
presenting part was engaged or not, provided the cervix was purtiallj’ dilated. 

Prolapse of the umbilical cord occurred in 30 of the 13,891 patients. Spontaneous 
labor was complicated bj- 22 (0.17 per cent), prolapses and induced labor by 8 (0.52 
per cent). This complication occurred four times (0.15 per cent) in spontaneous and 
four times (0.47 per cent) in induced labors cared for by Group A. In Group B 
there was an incidence of 18 (0.18 per cent) prolapses in 9,650 spontaneous 
and 4 (0.58 per cent) prolapses in 687 induced laboi’S. Prolapse of the cord occurs 
three times more frequently with induced labor. The incidence is not influenced 
by the individual physicians, for it occurred as frequently with those performing 
a high percentage of inductions as well as those doing them occasionally. 

Twenty of the 125 physicians considered that the first stage of labor was 
lengthened after induction of labor. However, only two of the 26 phj’sicians in 
Group A who induced labor frequently reported thiit tliey believed the second stage 
to be longer than normal. The majority were of the opinion that it shortened labor. 

Quinine for the induction of labor was used by (>6 (58 per cent) of the 11.3 
pliysicians answering this portion of the questionmiire. Tlie majority of tliosc who 
prescribed this drug apjireciatcd its sliortcomings and dangers for the usual total dose 
varied between 10 and 15 gr. Twenty to 60 gr. in divided doses over a period of 
twenty-four hours was advocated by two physicians. 

Pituitary extract or one of its fractions was u.'-ed by S3 (75 per cent). The group 
practicing induction most frequently administered it most commonly. Only 4 pre- 
ferred not to tise it. One to two minims hypodcrmatically for a total of 5 to 10 
minims every one-Iialf to two hours were injected. As much as 4 minims every 
one-half hour for 8 doses was the maximum amount advocated. Five pliysicians 
preferred nasal ajiplications and used 1 c.c. of the extract on an applicator. 

Rujiturc of the .'imniotic sac was also the method of choice for these 83 members. 
Group A physicians employed it most extensively for only two reported !id- 
versely. 

Bags, and especially liougies, were not jiopular. Practically all physicians em- 
jiloving one of these two methods jirefaced their answers by limiting their use to 
verv definite complications. Thirty-two (35 per cent) believed in bags and II (9.6 
per cent) in bougies. 

In order to deterniine what method or combination of methods was most effective 
in the induction of labor all <-ases were placed in five (ilassifications made up as 
follows: (11 Castor oil, quinine, strycbniiie ami enema, separately or in combina- 
tion; (-) aiiv or all of the ingredients used in “]*’ jdtis jiitiiitary extnict; (3) 
;inv or all of the ingredients n.-ed in either or “g” or both filus rupture of the 

aniniotic sac; (4) any or all of the ingredients used in “I" or “g” plus the in- 
troduction of a bag; (5) the same as “4” e.\-cei>t a bougie instead of a bag. 
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Metliod 1. 407 (70 per cent) of the patients went into labor. 

Method 2. 205 (SO per cent) of the patients went into labor. 

Method 3. G49 (97.5 per cent) of the patients went into labor. 

Method 4. 42 (93 per cent) of the patients went into labor. 

Method 5. 12 (86 per cent) of the patients went into labor. 

The success of the method did not differ whether used in primiparas or in multiparas. 
Rupture of the anmiotic sac alone or in combination with any part of Classifications 
1 and 2 resulted in the highest percentage of successful inductions. Group A physi- 
cians used this method 427 times with only t^vo failures. Group B used it only 
one-half as often. 

Of the 13,891 pregnant women attended by the 125 obstetricians, 12 (0.08 per 
cent) died. Labor was induced in 7 of these but none of these deaths were directly 
attributable to the induction of labor. In Group A there were two deaths ; one the re- 
sult of a severe nephritic toxemia followed by anuria during the seventli month of 
pregnancy. The other death resulted from cai’diae failure during the last month 
of pregnancy. In Group B 5 fatalities were reported. (1) Sensitiveness to the drugs 
nembutal, paraldehyde, and benzyl alcohol; (2) ruptured left ovarian abscess; (3) 
a patient with pre-eclampsia in whom labor was induced by rupture of membranes 
and injection of pitocin, followed by post-partum eclamptic con\uilsion, coma and 
death seven hours following delivery; (4) a patient in whom cerebral hemorrhage 
occurred without toxemia. Labor was induced by rupture of membranes but the 
patient remained undelivered eight hours following admission; (5) a case of post- 
partum hemorrhage occurring one hour after labor. This was preceded by uterine 
inertia, unengaged vertex, castor oil, quinine, pituitrin, bag induction, manual 
dilatation of cervix, internal version and extraction, repair of cervix and perineum 
under spinal anesthesia. 

• The elevation of temperature above 100.5° F. for two or more consecutive daj’s 
following induction of labor was reported to occur no more frequently in induced 
labor by 115 of those responding to this inquiry. However, 10 were of the opinion 
that hj-perpyrexia and lacerations were more common. One of the cervical lacerations 
occurred following the expulsion of a Voorhees’ bag. 

The uncorrected fetal mortality rate for the 13,891 deliveries was 1.6 per cent. 
There were 150 (1.2 per cent) fetal deaths in the patients who had no induction 
of labor and 78 (5.1 per cent) in those who experienced labor after some method of 
induction. The highest rate occurred in Group B wdiere 99 physicians induced 
687 labors. Of these 687 pregnancies, 52 (7.5 per cent) resulted in stillbirths. 
In Group A the stillbirth rate was 3.1 per cent less than one-half of that mentioned 
for Group B. It appears that this lower rate for Group A was due to the frequent 
use of rupture of membranes for induction of labor where the indication for the 
procedure was maturity, postmaturity, or convenience of the patient. 

Prematurity was given as the cause of fetal death in 23 of the 78 fetal deaths 
that occurred after labor had been induced and prematurity with toxemia for 
an additional 10 more. Death in utero before onset of labor accounted for another 
10 infants. There were 9 deaths from congenital defects such as monsters, atelectasis 
and cardiac failure. Three were lost because of placenta previa and premature 
separation of the normally implanted placenta. This leaves 23 (30 per cent) of 
the deaths of infants born following induction of labor to be explained. Five 
died of cerebral hemorrhage, 5 from dystocia, another 5 from prolapsed or knotted 
cord, 3 from asphj-xia, and the cause of 5 deaths was undetermined. Accepting 
labor as the cause of death in this group in whom labor was induced the fetal 
mortality may be corrected from 5.1 per cent to 1.5 per cent. 

In order to ascertain the influence induction of labor might have on cesarean 
section, the problem was studied from the standpoint of type of induction, time 
interval between attempted induction and operation, type of cesarean section per- 
formed, subsequent complications, and the outcome as to whether the patient lived 
or died. 

There were 19 cesarean sections performed after labor had been induced. Twelve 
were classified as low, six as classical, and one as a Porro cesarean. Three low and 
two classical sections were done six to thirty-six hours following 4 medical inductions 
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combined with artificial rupture of the membranes and one insertion of a bougie. 
Tile other 14 patients experienced medical induction prior to their operation. Tlie 
indication for the Porro operation was given as "disproportion proved by x-ray.” 
The 5 sections performed by Group A physicians were done following attempted 
medical induction. Only 5 of tlie 19 cesarean sections were done by Group A. No 
complications or deaths were reported. 

All except 14 physicians answering questionnaires commented upon the use of 
induction of labor. One hundred considered some combination of medicines and 
rupture of the amniotic sac a safe and valuable procedure. Eupture of the mem- 
branes in primiparas in whom pregnancy had approached or passed the date of ex- 
pected confinement, in whom the pre.scnting part was engaged, the cervix effaced and 
partially dilated and in multiparas in whom the pregnancy was at term and the cervix 
partially dilated, in general was considered the safest, most rapid, and satisfactory 
method of induction of labor. 

There were some physicians who routinclj' prescribed "castor oil and quinine 
for all patients when they were at term.” Others were fearful of quinine because 
of the tetanic effect on the uterus and toxic influence of the fetus. Pituitary extract 
given in small doses by hj-podormic injection or by intranasal application were advo- 
cated by some but many condemned larger doses. 

There were o individuals who considered all methods except castor oil and enemas 
meddlesome and dangerous. One thought that none of the methods was worthy of 
trial, two considered bags, and one considered bougies the best offensive weapon. 
One now prefers cesarean section instead of induction when pregnancy is complicated 
by toxemia or heart disease. Walking to the point of fatigue was advocated for 
the reason that it assisted in effacing and dilating the cervix. If this failed medical 
induction was used, if necessary followed by rupture of the membranes. 

Bags and bougies were generally condemned with the exception of the few 
cases mentioned. One had an "abhorrence and fear of bags.” Infection, cervical 
lacerations, hemorrhages, and the nece.ssity for version and extraction were said 
frequently to follow their introduction. One member considered "induction as a 
necessary evil of obstetric practice.” 

The Committee desires to ex'press its appreciation to those individual members 
of the organization who, by giving of their time to fill out the questionnaires, have 
made possible this statistical report of induction of labor for the year, 1938. 

The task has been a pleasant and a profitable one, and it is hoped the results 
will prove as interesting to the membership at large as they did to the Committee. 

T£. S. Citox 

L. RANDAI.n 

N. R. IvuETZ.scn.MAn 


DISCUSSION 

DR. LAWRENCE ^1. RANDALL, Rochester, !Minn. — I do not propose to inter- 
[»ret for you the statistical data in this paper; I think that is a thing for each 
individual member of the Societj’ to evaluate himself, depending upon his attitude 
concerning the induction of labor. I would like to make this comment about the 
induction of labor in general. 

It is difficult to conceive that one could practice obstetrics without some method 
of terminating pregnancy in patients Mho have toxemia of the latter months of 
jiregnancy or in M'hom placent.a previa occurs. Such in.stances as a patient with a 
contracted pelvis or one m-Iio has a diseased heart in M-lioin it is desirable to shorten 
the length of pregnancy are not infrequently- enc./>untered. In addition there are 
a large number of M'oinen apparently at term in M’hom the vertex is engaged, the 
cervix completely cfTnccd and partially dilated but in whom labor doe.s not occur 
spontaneously. 

Wc have considered the inductions of labor that are nefe-sary or urgent; induc- 
tions that are employed from a prophylactic or ])reventive standpoint; and, last, 
inductions that m.ay be considered ojitioiiiil. 

An induction of hibor that is necessary liecause of dtinger to the lives of the 
iiKither and the fetus if pregnancy continue.^ may allowably be more drastic than one 
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that is optional. In the latter instance a medical induction may be attempted, 
such as castor oil followed by small doses of extract of pituitary given every half 
hour until labor is initiated or until ten such doses have been given. If this fails 
in the optional cases I seriously doubt that further interference is justifiable. The 
failure may be excellent evidence that the pregnancy is not yet at term. On the 
other hand, given a patient with a toxemia in whom induction of labor is necessary 
the addition of rupture of the amniotie sac is thoroughly justifiable. It seems to 
me that care should be used in selecting that method of induction best suited for 
the individual case in order that the subsequent conduct of labor is not com- 
promised. 

The statistical data contained in this report will naturally be variously interpreted 
according to the individual conceptions of the members of this Society toward 
methods of induction of labor. 

In closing, I should like to emphasize that 13,S91 women were delivered by 
125 members of this Society with a loss of only twelve patients, a maternal death 
rate of 0.08 per cent; in addition, there was an uncorrected fetal mortality of 
1.6 per cent. It seems to me that the members of this Association may ^yell be 
proud of such a low maternal and fetal mortality'. 


(The 2 ^aper of Brs. P. B. Bussell, Jr. and ilf. J. Boach will aitpear in the June 
issue of llie JOUBNAL.) 


ITEM 

Central Association of Obstetricians and G-ynecologists 

The Eleventh Animal Meeting of the Central Association of Ob- 
stetricians and Gynecologists will be held at Kansas City, Mo., November 
2, 3, and 4, 1939. For further information apply to Dr. William F. 
Mengert, University Hospital, Iowa City, Iowa. 



DYSGERMINOMA 

With a Report of Nine Cases, One Associated With Pregnancy 

Malcolm B. Dockerty", M.D., and 
W iLLTAji Carpenter MacCarty, M.D., Rochester, Minn. 

(From the Department of Pathology, the Mayo Foundation, and the Section on 
Surgical Pathology, the Mayo Clinic) 

T he existence of a type of solid ovarian neoplasm vatli the histo- 
logic features of undoubted malignancy and the clinical history of 
a more benign le.sion, has long been recognized. That these neoplasms 
occurred in young individuahs, that they were frequent^" bilateral 
and that they were often associated Avith genital hypoplasia Avere 
early obserAmtions of pi-ime importance. The close resemblance of 
their cellular structure to that of the fetal gonad before the stage of 
sexual differentiation Avas the obseiwation of Robert Meyer Avho pro- 
posed the name “dysgerminoma” for this neutral type of tumor. The 
literature on this interesting neoplasm consists in the reports of ap- 
proximatelj^ 200 examples described under a range of terminology 
Amrying from “seminoma ovarii’' (Chevassau) to “embryonal car- 
cinoma” — a A'ariety Avhich indicates the early haziness surrounding 
their identification. 


CLINICAL FEATURES 

Ovarian dysgerminoma has its “male” counterpart in the seminoma 
testis but runs a much less malignant course than the latter. In 
addition, there are certain age differences, dysgerminoma occurring 
usually before the age of tAventy years, seminoma after the age of 
twenty. Among jiseudohei'inaphrodites of both sexes the tumor is 
of relatively high incidence. The tumor pi-oduees no hormones and 
hence no characteristic menstrual or other secondary sexual disturb- 
ances. IIoAvCA'cr, the syndrome of pseudohermaphroditism or of 
poorly developed genitalia, in a young Avoman avIio presents herself 
Avith a pelvic tumor, shmdd make one think of the possibility of dys- 
germinoma. 

PATnOIX)GA' 

Dysgerminoma occurs bilaterally in about Hi) per cent of ca.ses. Tavo 
gross and tAA'o microscopic features characterize this solid ovarian neo- 
plasm as an entity. Grossly the neoplasms are nearly all of a peculiar 
brain-like consi.stency Avith broad zones of necrosis and hemorrhage. 
^Microscopically the stromal reaction AA'ith lymphocytes and foreign body 
"■iant cells is almost pathognomonic. The tumor cells theinseh'e.s are 
large and round, Avith hyi)erchromatic nuclei, large nucleoli and many 
mitotic figures. A complete lack of differentiation is ontstaiiding and 
the <>-rade of malignancy apparently is ahvays •]. The latter finding 

STS 
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probably accounts for the observation of Schiller and others that the 
tumors are extremely radiosensitive. 

MATERIAL, FOR STUDY 

In an analysis of some 300 solid and solid-cystic tumors removed sur- 
gically at the Mayo Clinic from 1921 to 1936, nine examples of dys- 
germinoma were encountered. The clinical and pathologic features of 
these cases are reported in some detail. 

REPORT CP CASES 

Case 1. — A married -white nullipara, aged 29 years, was admitted to the clinic Feb. 
7, 1936. She complained of an abdominal tumor. Her famil}" history and personal 
history were negative. Menses had begun at the age of fifteen years and had 



Eig. 1. — (Case 1.) A large ovarian clysgerminoma associated with pregnancy Note 
dark regions of hemoi'rhage and necrosis. 

always been scanty and somewhat irregular. Her last period had ended two months 
prior to registration. One month prior to admission she began to have morning 
sickness, increasing in severity. She consulted her physician who made a diagnosis 
of pregnancy associated with an ovarian tumor and advised operation. 

Examination revealed a pregnant uterus of a size compatible with the period 
of amenorrhea. A large adnexal mass was palpable in the region of the right ovary. 
The results of laboratory tests were essentially negative. 

At operation on Feb. 12, 1936, a large, solid right ovarian tumor was removed. 
Adhesions or metastasis was not noted. She did not receive postoperative roentgen 
therapy because of her pregnancy which subsequently terminated normally at term. 
Although she has not returned for re-examination, her present state of apparently 
good health would indicate that clinical recurrence of the malignant lesion had not 
occurred. 
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Grossly the tumor measured 12 by 10 by 10 cm. and weighed 422 gm. It was 
graj-ish brown in color, encapsulated, somewhat lobulated and was soft in consistency. 
On section the tumor was solid tliroughout. It presented a homogeneously grayish 
brown appearance, except for some dark zones of hemorrhage and necrosis. The 
consistency was almost brainlike, being somewhat firmer than that in texture. No 
trace of normal ovarian tissue could be found on careful searching. Microscopic 
examination of frozen sections stained with hematoxjdin and eosin sliowed that the 
tumor was composed of round cells with vacuolated cytoplasm and large dark-staining 
nuclei containing large nucleoli, lilany mitotic figures were present. An alveolar 
or pseudoalveolar arrangement was occasionally observed but the characteristic 
cellular grouping was one which completely lacked differentiation. The stroma was 
loose and verj' richly infiltrated with l 3 *mphocytes. Here and there in the stroma 



Fip. 2. — (Ca.-'-e 1.) a, Ov.arinn (ly.sKerminoina .«;IiowinK tlio iinfllffcrcntl.'itcd cliaractcr 
of tlif! colls, homorrhaKC .anfl degenor-ntion (X'lro ; h, ovarian (ly.sgcnnlnoma .sliowinfe' 
foroiprn body giant coils in tl'O loose stroma (Xt'OO). 


wore scattered nests of large gi:int cells of the t\-pe associated with foreign bodies. 
Hemorrhage and necrosis were frequenth' encountered. In paraffin sections, the cells 
W(;rc seen to have an irregular, shrunken appearance. In preparations stained v.'ifh 
Sudan III a lipoid substance was demonstrated within the cytoplasm of the giant 
cells (Figs. 1, 2fi and h). 

C.t.'sr. 2. — A single white woman, aged 19 years, registered at the clinic Sept. 7, 
1029, complaining of pelvic pain and irregular menses. Her farnih' history and 
personal histor\' were negative. Menses liad begun at the age of fifteen years and 
were characterized Iw scant;.' flow at long hut irregular intervals. IVdvic pain of a 
dr.'igging character had been present for six weeks prior to cori^ullation. 

K.\ari!in.ation dis<do-ed a small uterus and a p<‘duneiilat(‘d, freely movable tumor in 
the region of the left adne.va. The re.-ults of laboratory examinations were negative. 
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On September 8, 1929, a subtotal abdominal hysterectomy was performed vritli 
removal of both adnexa. Postoperatively she had an uneventful convalescence and 
returned to her home on the eighteenth day without receiving roentgen therapy. She 
was living and well in Septerabei’, 1933. 

Grossly the uterus was hypoplastic, measuring only 3 by 2 by 2 cm. Both tubes 
showed mild chronic inflammatory thickening. The left ovary was replaced by a 
grayish yellow tumor measuring 15 by 11 by 9 cm. in its greatest dimensions. 
The surface was smooth. On section, the tumor, like that in Case 1, had a homo- 
geneous grajush brown surface with darker regions of necrosis and hemorrhage, re- 
sulting in the formation of pseudocysts. Its consistency was soft. 

Microscopically the tumor had all of the cardinal features necessary for a diagnosis 
of dysgerminoma, namely, the presence of large dark-staining malignant cells 
diffusely arranged in a loose stroma infiltrated with lymphocytes and giant cells 
of the type associated with foreign bodies. 



Pig. 3. — (Case 3.) a, Typical dysgerminoma. Note loose arrangement of cells with 
zones of necrosis (X45); h, ovarian dysgerminoma showing lymphocytic reaction in 
Stroms. 


Grossly the right ovary appeared normal. Microscopically, however, there was a 
diffuse hilar growth of undifferentiated cells of a character similar to those seen 
in the tumor of the left ovary. 

Case 3. — A single white woman, aged 18 years, was admitted to the clinic Oct. 29, 
1930, complaining of pelvic pain and urinary frequency. Her family history and 
personal history were negative. Menses had begun at the age of 14 years and had 
been regular and painless. Por ten months she had suffered from pain in her left loin 
with a distribution suggestive of renal colic. Frequency of micturition and hematuria 
had been occasionally noted. 

Examination revealed a large tumor in the region of her left adnexa. Urinalysis 
disclosed pus and blood in a specimen obtained by catheterization. Eoentgenologic 
and cystoscopic examinations disclosed a stone in the left renal pelvis. 













882 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


At operation on Nov. . 1 , 1930, a large solid cy.stic tumor was removed. The mass, 
whicli appeared to arise from the left ovarj', was free of adhesions and metastasis 
was not noted. The uterus was small. 

The patient was advised to return in two months for further observation and 
treatment of her renal condition. She was not seen again, however, until 1934 
at wliich time the performance of a nephrectomy was necessary because of a func- 
tionless left kidney containing a large calculus. At the time of the second operation, 
evidence of recurrence of the malignancy could not be found. 

Grossly the tumor measured 12 cm. in diameter and was similar to those described 
in connection with Cases 1 and 2. Hemorrhage and necrosis again were prominent 
features. All traces of ovarian tissue were obliterated. Microscopically the picture 
was exactly the same as that described in Cases 1 and 2 (Figs. 3a and b). 



Fifir. 4. — (Case 4.) a, A typical dy.cKonninonia (X130) ; h, showini? a ne.st of foreign 
body giant eell.s in a zone of nocro.sis (XlOO). 


Ca.sk 4. — A married white nullipara, aged 29 year.s, registered at the clinic April 4, 
1917, complaining of menorrhagia and metrorrhagia of four months’ duration. Two 
months prior to registration she hud noticed u tumor in the lower part of the 
abdomen. Pelvic examination disclosed the ])resence of a nodular type of uterus 
and a mass in the region of the left adnexa. 

On April 10, 1917, a Wertheim hysterectomy was performed and both adnexa were 
removed because of a solid tumor of the left ovary. Several iliac lymph nodes were 
indurated and were removed. Postoperatively an intensive course of roentgen 
therapy was administered. This patient was alive and well seventeen years later. 

The left ovary was the seat of a solid neoplasm measuring 4 by 3 by 2 cm. The 
ififiss was adherent to the uterus which had .‘several small metastatic nodules on its 
serosal surface. A .‘■ubmucous fibroid also was [iresent. .Small iliac nodes measuring 
I to 2 cm. in iliainoter were manifestly malignant and had, like the jirirnary ovarian 
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neoplasm, a soft brainlike consistency so characteristic of dysgerminoma. The right 
ovary grossly appeared normal. Microscopic sections of the ovarian tumor, the 
uterine nodules and the iliac nodes, all had similar characteristics, namely, those of 
an embryonal tj^pe of carcinoma with hemorrhage, necrosis, lymphocytic infiltration 
and a foreign body giant cell reaction. The right ovary was free of involvement 
(Pig. 4, a and h). 

Case 5. — A single white nullipara, aged 17 years, registered at the clinic July 16, 
1928, complaining of scanty menses. Her family history revealed that one sister, aged 
11 years, had succumbed following an operation for the removal of a ''sarcoma of 
the ovary. ’ ’ Her personal history was negative, ilenses, wliich had begun at the 
age of 13 years, occurred at intervals var 3 'ing from two to four weeks, with scantj' 
flow lasting only one day. Sixteen months previously they had ceased. 

Examination disclosed an infantile tj’pe of uterus and a hard tumor in the 
posterior culdesac. At operation July 25, 1928, a solid tumor of the left ovary was 



Eig'. 5. — (Case 6.) Preparation from a frozen section showing lack of differentiation. 

Note large nucleoli and mitotic figures (X420). 

removed. Adhesions were not noted and evidence of metastasis could not be found. 
The patient was living six years after operation. Grossly the tumor had the usual 
features of dj’sgerminoma. In addition, numerous small deposits of calcium were 
noted throughout the mass. Microscopically a pseudoalveolar arrangement of the 
cells was more in evidence than in the previous 4 cases. 

Case 6. — A married white primipara, aged 24 years, registered at the clinic May 
28, 1928, complaining of urinary frequenc}'' and discomfort of four months’ 
duration in the lower part of the abdomen. The menses had been regular. 
She had given birth to one child and had experienced one miscarriage. Examination 
disclosed a firm tumor in the lower part of the abdomen. Its size was commensurate 
witli that of a uterus after four months of gestation. Laboratory data were negative. 

On May 29, 1928, a subtotal abdominal hysterectomy was performed with re- 
moval of both adnexa because of a solid tumor involving the left ovary. Tlie patient 
was living and well seven years after operation. Grossly the tumor measured 9 by 
8 by 7 cm. and had the features of dysgerminoma. Microscopic sections confirmed 
the diagnosis (Pig. 5). 
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Case 7. — A girl, aged 12 years, -was admitted to the clinic Oct. 28, 1927, com- 
plaining of enlargement of the abdomen of two years’ duration. Seven days prior 
to registration she began to suffer from pain in the lower part of the back. A local 
physician called in consultation discovered a tumor of the pelvic cavity. Examination 
at the clinic confirmed these findings. 

On Nov. 5, 1927, a total abdominal hj'sterectomy was performed with removal of 
both adnexa because of the presence of bilateral solid ovarian tumors. Both tumors 
appeared pedunculated. On the right side the mass was freely movable but on the 
loft side tliere were many' adhesions so that complete removal was performed with 
great difficulty'. The patient received a postoperative course of roentgen therapy 
and was discharged on the eighteenth day' following operation. She died at homo 
three months later following the occurrence of sy'mptoms of intestinal obstruction, 
probably' owing to recurrent malignancy'. 

Grossly' the tumors were solid throughout and soft in consistency. The uterus 
was infantile in ty'pe. Microscopic sections of both neoplasms revealed a picture 
typical of dysgerminoma. 

Case 8 . — A single white girl, aged IS y'ears, was first seen at the clinic on 
Feb. 8, 1927, at which time a thy'roidectomy was performed because of a toxic 
adenoma. The diagnosis of right ovarian tumor was made at that time, and the 
patient was advised to return in one month for a pelvic operation. She disregarded 
this advice but returned Jan. 14, 1931, complaining of backache and discomfort in 
the lower part of the abdomen, hlenses had been regular. 

On Jan. 15, 1931, a total abdominal hysterectomy was performed with removal 
of the adnexa because of a solid tumor of the left ovary. Postoporatively the, course 
was stormy, bronchopneumonia developed and the patient died on the sixth post- 
operative day. Permission for necropsy was not gi-auted. 

Grossly' the left ovarian tumor measured 9 cm. in diameter and wa.s a ty'pical 
dysgerminoma. The right ovary was fibrotic. The utei’us was small and contained 
multiple fibroniyomas. Jlicroscopically, sections of the ovarian neoplasm wore 
typical of dysgerminoma. Involvement of the right ovary or of the uterus had not 
occurred. 

Case 9. — A girl, aged 15 years, was admitted to the clinic July' 5, 1935, com- 
plaining of a painful abdominal swelling of two months’ duration. Menses had 
always been .scanty' and irregular and were associated with dysmenorrhea. Her last 
menstrual period ended two months prior to admission. 

On examination a tumor in the left side of the pelvic cavity' was disclosed and an 
extreme degree of ascites was pre.sont. On July 12, 1935, a total hysterectomy 
and bilateral salpingo-oopliorcctomy were performed because of a left ovarian nco- 
j)lasm. Many adhc.«ions were noted. Tlic ascitic fluid was bloody. The ijaticnt 
was given roentgen therapy x)ostopcratively but died at her home two months after 
operation. 

Grossly the tumor measured 12 cm. in its greatest diameter. It had the charac- 
teristics of dysgerminoma except for the i)rescncc of an unusual degree of necrosis 
and hemorrhage. The uterus was small in size. Tlic right ovary was normal. 
Microscopically, the tumor was a typical dysgerminoma. Neither the uterus nor the 
right ovary was involved by metastasi.s. 


CO.M.MENT 

Ovarian (lysgcrininoinas tire rare tumors. Jn lU'M, ]<’auvet was able 
to collect from the litertitiire only 04 cases. Of these, 27 occurred 
among jtseudoliermtiphrodites, 2 were found among true hermtiphro- 
dites and in the remaining Ho instances the patients were otherwise 
normal. Con.sidering the rarity' of the neopltism, the age of the 
patiiMits and the frequent association of imperfect gontids, it is not 
surprising that pregnancy is ;i very rare eomplictition of this con- 
dition. Stabler and Thompson, in 11)37, reported such a case. Tlie 
child was delivered by cesarean section and the tumor was resected 
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at tlie same time. A seeoud pregnancy ensued two years later. 
Doubrere records a case in which the tumor was removed eight days 
post partum. Several instances of dysgerminoma among parous 
women have been cited and Case 6 is an additional example. How- 
ever, we have been unable to find another case of dysgerminoma in 
which the tumor was removed in the early months of pregnancy as 
illustrated in Case 1. 

The patients all fell into the younger age groups confirming the 
observations of Fauvet and others that dysgerminoma is more fre- 
quent among patients less than twenty yeai'S of age. One patient was 
twelve years of age, the remaining eight patients were all past the 
age of puberty. Although none of these patients was considered to be 
a pseudoherniaphrodite, in at least five eases there was anatomic and 
phy.siologic evidence suggesting sexual inadequacy. In all of the 
cases in which the uterus was removed, it was small in size. In one 
of the eases in which the uterus Avas not removed the surgeon made a 
note regarding its infantile character. 

Irregularity of menses Avith scanty floAv Avas a symptom in four 
cases but had been present from the time of puberty and in every case 
its presence could be explained on the basis of uterine hypoplasia. 
The menorrhagia that occurred in Case 4 Avas probably OAving to the 
presence of a submucous fibroid. In Case 7 menstruation had never 
occurred. 

In 4 instances the tumor aa'rs noticed by the patient and in one ease 
the tumor AAms knoAAm to have existed for four years. Ascites Avas a 
clinical finding in Case 9. The tumors occurred unilaterally in scAmn 
and bilaterallj’’ in 2 cases. In 2 cases adhesions Avere present. In one 
case bloodj’’ ascitic fluid Avas found. Metastasis to lymph nodes Avas 
noted in one instance in Avhich the utei’us AAms also similarly involAmd. 

summary 

Nine cases of ovarian d 3 ’sgerminoma are presented, one complicating 
pregnancy. All these tumors were found among jmung individuals. 
The tumors occurred unilaterally in seven instances. In 5 eases there 
was associated uterine hj^poplasia. In spite of a histologic picture of 
undoubted malignancy, recurrence folloAved in onlj’- 2 instances. 
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NONCOISWULSIVE PREGNANCY TOXEMIAS 

Their Relationship to Chronic Vascular and Renal Disease 

Duncan E. Reid, M.D., and Harold M. Teel, M.D., Boston, Mass. 
(From the Department of Obstetrics of the Harvard Medieal School and the Boston 
Lying-in Hospital and the Department of Child Hygiene of the Harvard 
School of Public Health ) 

I N A previous study of eclampsia,^ tlie witers divided the investigated 
patients into three groups for the purposes of studying both their 
immediate prognoses and tlieir ultimate fates. The first group con- 
sisted of patients without histories of acute nephritis in whom the blood 
pressure and urine were known to have been normal before the eclamptic 
pregnancy. The second group consisted of patients in whom the 
eclampsia was laiown to have been superimposed upon hypertensive 
disease or nephritis. The third group was made up of patients about 
whom there was no reliable medical record prior to the eclamptic preg- 
nancy. 

Such grouping of patients is helpful with respect to the immediate 
]u'ognosis in eclampsia, but it is essential in any attempt to evaluate 
eclampsia as a cause of subsequently encountered hypertension or ne- 
phritis. In brief, it was found that the immediate prognosis of eclampsia 
is most favorable when it is uncomplicated by pre-exi.sting vascular or 
renal disease, and least favorable in patients with such pre-existing 
disease. At follow-up examination, an average of 7.6 years after the 
eclampsia, the gross incidence of hypertension (systolic blood pressure 
greater than 150) among all cases was 27.5 per cent. However, in the 
group of patients who were known to have lieen normal prior to the 
eclampsia, tlie incidence of hypertension was only 10.3 per cent, an in- 
cidence slightly below that of hypertension in women of this age group, 
irrespective of pregnancy. Further, in this latter group, there was no 
instance of albuminuria or impaired renal function. There was no 
evidence from this scries of patients that simple eclampsia causes a 
.subsequent progressive parenchymatous nephritis. The impression was 
•rained that eclampsia in the previously normal patient rarely initiates 
the chronic vascular degenerative procc.ss which results in subsequent 
progressive hypertension . 

In the study of the immediate and ultimate fates of patients with the 
so-called ’‘noneonvulsive pregnancy toxemias,” it would appear to he 
e(iually important to arrange them into groups on the basis of what is 
or is not known about their vascular and renal systems prior to the preg- 
nancy involved. AVe have examined 700 women at intervals varying 
from six months to twenty-one years following such so-called “noncon- 
vulsivc toxemic jiregnancics” and have studied them in groups based 
ujjon what we know or do not know positively about the integrity of 
their vaseiilar and renal systems judor to the pregnancy concerned.* 
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The groups consist of: 

3. Piltieiits without history of ucute or sulmcutc nephritis aiul witli essentially 
normal urine who are known to have had vascular hypertension prior to pregnancy. 

2. Patients who arc known to have had parenchymatous nephritis (glomerulo- 
or pyelonephritis) prior to pregnancy. 

3. Patients without history of acute or subacute nephritis whose blood pressures 
and urines were normal prior to and in the tir.st three months of pregnancy. These 
patients are again subdivided into two groups based upon the severity of the hyper- 
tension, albuminuria, edema, and symptoms as follows: (a) Pre-cclamptics, Grade I 
(mild); (b) pre-cclamptics. Grade II (severe). 

4. Patients about whom there were insufficient data concerning the status of the 
vascular and renal sj’stcms before pregnancj' to permit of excluding antecedent 
vascular or renal disease. 

I. PATIENT.? WITHOUT HISTORY OF ACUTE OR SUBACUTE NEPHRITIS AND WHTH 
ESSENTIALLY NORJIAL URINE WHO WERE KNOWN TO HAVE 
HAD HYPERTENSION PRIOR TO PREGNANCY 

There are 122 patients in this group whom we have followed from six months to 
more than three years following inegnancy. Their blood pressures prior to and in 
the first trimester of the pregnancy concerned varied from 340 to over 200 ram. Hg 
systolic and 00 to over 320 mm. Ilg diastolic. Patients with aortic insufficiency 
and a number with mild elevation of systolic pre.^sure associated with hyperthyroidism 
are not included. Our general policy in the management of those cases is as follows: 

When first seen, after history and physical examination with particular emphasis 
on the heart and vascular system, the response of the blood pressure to a period 
of rest is observed, the catheter urine is examined, and a renal concentration 
tost is performed. If the heart is not enlarged, the systolic and diastolic blood 
pressures show considerable decrease with rc.st to near or within normal limits, the 
catheter urine is normal, the specific gravity is in excess of 3.020, and the 
prognosis for pregnancy is regarded as relatively favorable under fhe strict regime to 
be subsequently outlined. 

Patients with considerable elevation of blood pressure, evidence of structural 
vascular change in the eye grounds, enlargement of the heart, vascular .symptoms 
such as dj’spnea, I'crtigo, and headache are admitted to tlie hospital for more 
complete study. In these cases, the response of the blood j)ressurc to several days of 
bed rest, the seven-foot heart roentgenogram, the electrocardiogram, and the renal 
function are further inve.stigated. 

After consideration of the ago, parity, physical and laboratoiy findings, decision 
is made as to whether pregnancy should be continued. In general, any evidence 
of impaired renal function, cardiac disease or enlargement, structural vascular 
change as seen in the retinal vessels, or persistence of systolic pressure over 350-100 
mm. Hg or over 100 mm. Hg diastolic after bed rest, have been considered suf- 
ficient indication for offering therapeutic abortion. If the changes are marked, 
termination of the pregnancy is urged; if they are borderline, the situation is ex- 
plained and the patient’s wishes are weighed. 

Upon this general basis, 17 therapeutic abortions have been performed in this 
group of 122 patients. Ton of these were abdominal hysterotomies with steriliza- 
tion, and 7 were pelvic abortions. There were no deaths. Interruption of preg- 
nancy was advised and refused in a number of instances. There was only one 
patient, under thirty years of age, in the group whose pregnancies were inter- 
rupted and only one who did not have either a proved cardiac enlargement, marked 
retinal vessel sclerosis, or both. None showed evidence of renal insufficiency, 
although small amounts of albumin were present in the urine of half of them. . The 
urea clearance was 64 per cent in one instance. In all others, it was above 70 per 
cent. Even one patient who died one year after therapeutic abortion from com- 
plications resulting from her vascular disease showed urea clearances of 100 per cent 
and 168 per cent, respectively, prior to interruption. 
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In the remaining group of 105 paiienis in wliom pregnancy lias been permitted 
to continue under strict regime, there were only 8 who had cardiac enlargement, 7 
of whom delivered full-term living babies. The oilier patient had stillborn twins of 
thirty weeks gestational age, following induction of labor because of the fear of 
impending eclampsia. 

None of these 105 patients had any evidence of renal insufficiency clinically or 
by laboratory findings. However, the initial catheter sediment revealed 4 to G white 
blood cells per high power field in 25 per cent of the cases, and two patients had 
significant pus in the urine. Wc arc aware of the possibility of unrecognized pyelo- 
nephritis as a background for the hypertension, but it would appear difficult to 
evaluate the significance of the occasional pus cell in an otherwise normal urine 
sediment of these patients, most of whom were multiparous with varying degrees 
of cystocele. Wo have reported the urine sediment in the initial catheter specimens 
for the reason that pregnant women at bed rest do not tolerate repeated cathoteriz£u 
tion, and after several repetitions, a moderate number of white blood cells are often 
present.* 

The general policy in the antc-partum care of these patients may be outlined as 
follows ; 

1. A well-balanced diet., including about 325 gm. of protein, and high in minerals 
and vitamins is prescribed. Supplomontaiy iron has been prescribed for all patients 
with evmn mild anemia. 

2. Eigid weight reduction in obese patients is insisted upon. We have seen 
no harm to such patients if there is no weight gain during pregnancy, or even ten 
or more pounds weight loss, provided that liberal protein, mineral and vitamin in- 
takes are maintained. 

3. Liberal fluid intake is encouraged during the first five months. Subsequently, 
the intakes of fluid and salt are governed by the patient’s ability to eliminate these, 
as indicated by urine output, weight gain, and edema. This has meant moderate 
to sharp restriction of water and sodium chloride during the last trimester of 
pregnancy in a number of patients. 

4. Eegular adequate sleep (nine hours) and gradually increasing periods of 
bed rest during the day as pregnancy advances are prescribed. In many instances, 
this comes to mean complete bed rest or ho.spitalization for some days or weeks in 
the latter months of pregnancy. 

5. All foci of infection, such as abscessed teeth, are removed in the first five 
months of pregnancy. During the latter months, all such foci which are acute or 
subacute or which in our judgment may be aggravating the patient’s condition are 
removed. 

C. All hypertensive patients are seen in the clinic at intervals varying from not 
longer than one week to two to three days throughout pregnancy. They are also 
visited in the homes by the community health nurse between clinic visits. 

7. The importance of prompt reporting of edema and classical symptoms of pre- 
eclampsia is impressed upon each patient. On the appearance of signs or symp- 
toms, significant increase in blood pressure, albuminuria, sudden weight gain or 
edema, the patient is admitted to the hospital. If the signs and symptoms fail 
to improve or increase under hospital treatment, termination of pregnancy is con- 
sidered with due regard for the maturity of the baby, the condition of cervix and 
the cephalopelvic relationship. 

In this group of 105 patients with viable babies, labor was induced in 34 instances. 
Cesarean section was performed 7 times and pelvic induction either by castor oil 
alone or combined with artificial rupture of the membranes in 27 cases. The bag was 
rarely used. 

The fetal mortality for all of the 122 hypertensive patients, including therapeutic 
abortions, was 21.9 per cent. Among the 105 patients whose babies reached viability 

♦Formerly we obtained daily catheter specimens from patients who were under 
observation in the hospital for the study of hypertension and albumin. After fre- 
auently repeated catheterization of patients at bed rest, pus was often found in 
nreviously normal urine sediment, and was occasionally followed before or after 
delivery with urinary tract Infection. For several years we have limited catheter- 
izations of patients at bed rest to the minimum number necessary for diagnosis. 
The meticulously obtained clean voided specimen has served for routine purposes 
without the risk of introducing the element of infection. 
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(over two pounds), there were S stillbirths and 2 neonatal deaths, a mortality 
of 9.5 per cent. It is of interest that 8 of the 10 babies lost were stillbirths. This 
suggests that in retrospect some of these babies might have been saved by some- 
what more frequent induction of labor in patients near term. 

Trom study of the clinical courses of these x>atients who began pregnancy with 
elevated blood pressures, the following observations may be made : 

1. In 03 per cent the hypertension rvas aggravated at least temporarily during 
the latter months of pregnancy. In a considerable proportion of our patients in this 
group, we have observed a rather striking temporary decrease in the level of the 
blood pressure during the middle trimester, as shown in Fig. 1. This is an exaggera- 
tion of the slight decrease in blood pressure characteristic of the middle trimester 
in normal subjects. This is an important point to consider, for it demonstrates the 
fallacy of accepting as normal a large group of patients who first report during 
the fifth and sixth months of pregmancy with blood pressures within normal limits. 


FIRST 

DRCGNAfCY 


16 UOS BETWEEN 
PREGNANCIES 



SECOND pregnancy 


2 YEARS FOLLOWING 
SECOND DEUVERY 


Chart 1. — The blood pressure of a patient with hypertension before, during, and 
after pregnancy. 

This patient was first seen at the age of 39 in the tliirty-eighth week of her first 
pregnancy, with a history of hypertension from the first trimester. On admission, 
the blood pressure was 200/1G5 ; the urine had a specific gravity of 1.030, 4 + albumin, 
hyalin and granular casts. Tlie blood nonprotein nitrogen and urea clearance values 
were normal. Eye grounds showed retinal vessel sclerosis, -hemorrhages, and 
exudate. She was delivered by cesarean section of a live baby. Jlild hypertension 
with a normal urine, persisted for sixteen montlis until the second pregnancy. 
The record of her blood pressure during the course of the latter pregnancy is shown 
above. In the thirty-eighth week she was delivered by repeat cesarean section. 

Tiiis chart shows a fairly characteristic exaggerated decrease in both systolic 
and diastolic blood pressures during the middle trimester of pregnancy although 
the subsequent rise during the last trimester is often more marked than in this 
patient. 


2. In 70 per cent albuminuria appeared. In more than half of these, the amount 
of albumin was in excess of 0.6 gm. per liter. In addition, a considerable number of 
these patients developed marked edema. It is our impression that the frequent 
increase in blood pressure, appearance of marked albuminuria, sudden weight gain, 
and edema indicate that a considerable number of these patients superimpose pre- 
eclampia upon hypertension. Indeed, two patients developed typical eclamptic con- 
vulsions. 

There were two maternal deaths in this group, one of which was due to amoebic 
dysentery and occurred three weeks post partum. The immediate cause of death was 
a gastrointestinal hemorrhage. Tlie other death was in a patient seen with moderate 
hj'pertension and normal urine in the fourth month of pregnancy who left the clinic 
against advice. She was readmitted to the hospital four months later with ante- 
partum eclampsia from which she died. 

Of these 122 hypertensive patients, two, previously reported, died in the hospital. 
Three others are known to have died subsequently of hj-pertension. The remaining 
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117 have been subsequently studied. Of 89 patients followed for six months to three 
years after delivery, 44 per cent have blood x)ressuros higher than when first seen. 
The remaining 28 patients have been followed for more tlian three to twenty years 
after delivery. The blood pressure is higher than when first seen in 20 of these latter 
28 patients. These incidences of increase iji blood pressure level, both in the groups 
followed for the shorter and the longer periods, might be e.\'pectcd in similar hyper- 
tensives irrespective of pregmincy. If pregnancy permanently accelerates the progress 
of hypertensive disease, its effect should be evident within two or three years post 
partum. 

The urine of only 4 of these patients contained albumin at follow-up examination. 
In three of these instances, the urea clearance was normal. In the fourth, although 
the urine concentrated to 3.028, there were occasional red cells and a small number 
of hyalin and granular casts. 

n. PATIENTS WHO WERE KNOWN TO HAVE HAD PARENCHY.MATOUS 
NEPHRITIS BEFORE PREGNANCY 

In this report we shall present only those patients with glomerulonephritis. 
Patients with acute and chronic pyelonephritis will be presented elsewhere in a study 
of urinary tract infection and pregnancy. 

AVe have adequate records upon 15 patients who began pregnancy with known 
past records of acute or subacute glomerulonephritis. In 11 of these, we have a 
reasonably complete medical record from the date of onset of the acute or subacute 
nephritis from one to sixteen j’ears before the pregnancy concerned. The acute 
episode in each instance rvas rclativelj’' prolonged and severe. All showed al- 
buminuria of some degree and varjing numbers of red blood cells and casts in the 
urine from the beginning of pregnancy. In general, the blood pressures in this group 
have been characterized by relatively more rise in diastolic than systolic tension. At 
the onset of pregnancy, they ranged from normal to lGO/100. The diastolic pressure 
in most instances ranged from 90 to 100 mm. Hg. No therapeutic abortions were 
performed. 

The regimen upon which these patients are managed during pregnancy is similar 
to that for the hypertensives. In 7 of them, the albuminuria increased as preg- 
nancy advanced, and in 8 the blood pressure increased. One patient delivered a 
macerated nonviable fetus in the sixth month of pregnancy. The remaining 14 all 
delivered live viable babies, none of which died. Labor was induced in 7 instances 
during the last six weeks of pregnancy. None of the babies weighed over seven 
pounds. 

The moderate increases in hj'pertension and albuminuria which we observed in 
these nephritic patients were not usuallj" associated with sudden weight gain, de- 
velopment of edema and shifts of body water which frequently occur in simple pre- 
eclampsia and in many patients whose hj-per tensive disease is aggravated during the 
last trimester of pregnancy. In only one instance was there an explosive episode 
characterized by sudden marked increase in blood pressure, heavy albuminuria, 
oliguria, marked edema and symptoms. This patient, a primipara of 3G years, de- 
veloped a classical picture of .severe pre-eclampsia and had an attack of cardiac 
asthma with acute pulmonary edema. After preliminary digitalization and dehydra- 
tion, she was delivered bj- cesarean section with recovery. 

"We have been surprised upon study of this group of patients to learn that they 
seemed to tolerate pregnancy well, and that classical pre-eclamptic signs and 
sjTnptoms were relatively infrequent. To be sure, most of them did not .show renal 
insufiSciency at the onset of pregnancy. However, that pregnancy may be tolerated 
in the presence of relatively severe chronic glomerulonephritis may be illustrated by 
the history of one patient. 

A tertigravida of 21 years was studied from the ninth week of her third preg- 
nancy. The two previous pregnancies had been complicated throughout by al- 
buminuria; and chronic nephritis had been diagnosed in another clinic beUveen 
pregnancies. 

The physical examination on admission was essentially negative except for 
moderate pallor. Laboratory findings were as follows: Blood: Hemoglobin CO per 
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cent, nonprotein nitrogen 39 mg. per cent. Urine : Maximum gravity 1.012, albumin 
3+, sediment occasional E.B.C. and IV.B.C. The phenolsulphoneplithalein test showed 
48 per cent excretion in one hour. This patient was kept in the hospital until labor 
was induced by rupture of the membranes in the thirty-seventh week of pregnancy 
because of slight vaginal bleeding from a small premature separation of the placenta. 
She was delivered normally of a 5.5 pound baby who survived. The behavior of her 
blood pressure and renal function as pregnancy advanced is shown in Table I. 


Table I 


W^EEKS 

PREGNANT 

BLOOD 

PRESSURE 

BLOOD 

URINE 

N.P.N. 

R.B.C. 

Hg 

ALB. 

CONC. 

R.B.C. 


■W.B.C. 

10 

106/ 76 

39 

3,450,000 

65% 

3-}- 

jnnul 




14 


42 

3,690,000 

65% 

3+ 

Bn 

+ 

0 

4* 

20 

100/ 70 

34 

3,400,000 

70% 

2-f 

Bn 

+ 

0 

"f 

26 

98/ 70 

49 



2+ 

Bn 1 9 


0 

4 

31 

106/ 62 

46 

3,010,000 

60% 

3+ 

Bn 1 1 

4. 

-f -f* 

4. 

33 

118/ 70 

48 

3,400,000 

60% 

2+ 

Bn 1 

-f + 

+ 

6 

37(del) 

150/ 

52 



3+ 

Bn S 

-f 

-t 

4 

P.P. 1 wk. 

118/ 78 




4+ 


+ 

+ 

"f 

P.P. 2 wk. 

120/ 84 

57 



4-}- 

Bn I 

4 + -}- 

4 

4 

P.P. 3 wk. 

168/110 

63 



4+ 

Bn ■ 

4* 4"f 

44 

0 

P.P. 4 wk. 

138/ 88 

43 



4+ 

Bn ■ 

+ 

4 

4* 

P.P. 9 wk. 

118/ 88 

61 



4 

1.014 





It will be observed that the specific gravity of the urine in concentration tests 
was consistently 1,015 or under, and that the nonprotein nitrogen was consistently 
above normal over a period of more than five months. The blood pressure increased 
slightly to 150 systolic at term, and the clinical prenatal course was uneventful 
except for three episodes of epistaxis. The post-partum course was uneventful for 
three weeks. Then the patient had an exacerbation of her glomerulonephritis with 
some urinary retention, elevation of blood pressure and rise in nonprotein nitrogen to 
63 rag. per cent. This subsided after she had been symptom-free and about the 
ward for several days. She was discharged nine weeks post partum with blood 
pressure 118/88, light trace of albumin and nonprotein nitrogen 61 mg. per cent. 

This patient illustrates the most severe degree of chronic kidney damage wMch 
we have followed throughout pregnancy. She illustrates to us the extreme limit of 
chronic glomerulonephritis which is compatible with the successful termination of 
pregnancy from the standpoint of the babj'. 

We were also surprised that there were not more cases of severe chronic glomerulo- 
nephritis complicated by pregnancy. Pregnancy seems to be frequent enough with 
severe hypertensive disease, but whether the incidence of sterility is high in patients 
with severe chronic glomerulonephritis, we can only surmise. 

Pollow-up examinations of these patients from six months to five years following 
delivery showed that four of them are essentially in worse condition than prior to 
the onset of pregnancy. The only patients whose conditions are bad are two. One 
of these, the patient in whom pre-eclampsia with acute pulmonary edema was super- 
imposed upon her nephritis, has marked hypertension, albuminuria, edema, and 
symptoms. It is our impression that there may be a considerable vascular element in- 
volved in her condition. The patient whose case history is reported in detail is at 
present in a hospital under treatment for her nephritis. However, it should be 
pointed out that she was on the edge of renal insufficiency at the onset of preg- 
nancy. 

We do not wish to make light of the hazards of pregnancy to the glomerulo- 
nephritic. That there were no therapeutic abortions in this group is not due to our 
reluctance to perform therapeutic abortion upon glomerulonephritic patients.* In 


‘However, it would appear to us that the risk of pregnancy to the pyelonenliritie 
patient is considerably greater, both from the standpoint of acute exacerbation and 
permanent progressive renal damage. The physiologic changes in the urinaia- tract 
incident to pregnancy favor exacerbation and progression of pre-existing pvelone- 
phrltis. For this reason, we are inclined to be more radical in advocating thera- 
peutic abortion in the pyelonephritic patient. ® nera 
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several instances our informal ion was not obtained until late in pregnancy, and in 
two, religion forbade therapeutic abortion. However, most of these patients tolerated 
pregnancy better than we had anticipated. 

We are inclined to the belief, after study of the hypertensive as opposed to the 
glomerulonephritic group, that vascular disease is a considerably more common 
underlying factor in pre-eclampsia and eclampsia than is glomerulonephritis. 

III. PATIEXTS WITHOUT HISTORY OF ACUTE OR SUBACUTE XEPHRITIS WITH 
XORMAL BLOOD PRESSURE AXD URIXE PRIOR TO AXD IX THE 
FIRST TRIMESTER OF PREGXAXCY 

These patients are the only ones of wliom we iire reasonably certain that tlie 
elevation of blood pressure, albuminuria, edema, and symj)toms which developed in 
the latter part of pregnancy were uncomplicated by pre-existing vascular or renal 
disease. We have chosen to call those with milder disturbances pre-eclamptics. 
Grade T, and those with marked signs and symptoms pre-ecljimptics. Grade II. We 
share the common point of view that only a certain number of x)atients in this 
general grouji are likely to have convulsions even if untreated, and that many of them, 
particularly in the milder grouj), will go on to uneventful delivery of a live baby at 
term, irrespective of treatment. Further, we believe that the vast majority of 
patients who are likely to develop eclamxrsia if untreated fall into tlie severe group, 
as subsequently defined. However, in dealing with any single patient, we know of 
no infallible means of prognosticating the outcome in this respect. Every year we 
are confronted with one or two patients with sliglit ante-xrartuni hypertension and 
albuminuria without symxitoms who unexpectedly develop intra-partum or post- 
jiartum convulsions. Conversely, we .sec a number wlio, on the basis of the severity 
of their signs and symptoms, might be expected to liave convulsions and do not. Tlie 
amount of hypertension, albuminuria, and edema are, of course, generally helpful, as 
is the level of uric acid in the blood. However, clinical methods are far from in- 
fallible in differentiating the potentially eclamptic cases. The interesting experiments 
of Dieekmanff^ concerning the variation in response of the blood pressure and urine 
output to small doses of xrituitary extract in such cases offer a jiossible means for 
more precise classification. Howe%'er, the method is hardly applicable as a routine 
clinical test because of the reactions which are sometimes encountered, especially 
in the potentially eclamptic group. 

Thus, we would justify the tentative use of the term xn-e-ecliimpsia. Grade I, in 
the milder cases, for some of tlie.«e i)atients, at least, are potential eclamptics. That 
many others may be patients with latent hypertension is suggested by clinical and 
follow-up study of the group.* 

a. Pre-ecJcimptics, Grade 1 (Mild ). — There are 235 patients in this group, all of 
whom had some elevation of the blood pressure in the last trimester of pregnancy. 
The range of systolic pressure was usually from 140 to IGO mm. Hg, and the diastolic 
pressure generally ranged from 90 to 100 mm. Hg. The urine contained not more 
than O.G gm. of albumin per liter and edema was variable, u.sually .slight or absent. 
Patients who had symptoms wliich are generally recognized as indicating that con- 
cisions are imminent, such as severe frontal headache, blurred vision and amblyopia, 
epigastric pain, vomiting, torpor and irritabilitj’ were not included. 

♦Retinoscopy is of considerable value as a guide to policy in the treatment of 
patients with hypertension and albuminuria complicating pregnancy. However, we 
have found it of little value in the differential diagnosis between mild hypertensive 
disease and mild pre-eclampsia. Follow-up study has shown that we are unable to 
differentiate between the early structural change of the retinal vessels characteristic 
of hypertensive disease and spasm. In the group of 235 patients classified as pre- 
eclampsia, Grade I, there were many with subsequent hypertension whose retinal 
vessels were normal at the time of the pre-eclampsia. Of greater significance is the 
fact that there were 1C patients upon whom the diagnosis of mild to moderate 
retinal vessel sclerosis was made who .subsequently showed repeatedly normal blood 
pressures. Family history for hypertensive disease as obtained from clinic patients 
is unreliable. The patients with post-partuni hypertension were equally divided with 
respect to positive and negative family hl.stories for hypertension, while 34 patients 
who gave positive family histories sub.sequently had normal blood pressures. Family 
histories controlled by taking the blood pressures of parents and siblings have been 
of definite significance in a small series of cases. 
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The measures used in the treatment of these 235 patients were usual ones. They 
consisted of rest, light diet with adequate protein and low salt intake, mild saline 
catharsis when indicated, and restriction of fluid intake which was adjusted to the in- 
dividual’s ability to eliminate water. Most patients of this group were in the 
hospital for three or more days prior to delivery. 

Cesarean section was performed upon 12 patients, but in no instance primarily 
because of the toxemia. Labor was induced by castor oil alone or combined with 
artificial rupture of the membranes in 76 patients or 32.54 per cent. 

There were no maternal deaths. The fetal mortality was 4.8 per cent, and it is of 
interest that all babies lost were viable stillbirths. Further, no stillbirths resulted 
from labor induction. Although the total fetal mortality was relatively low, this still- 
birth rate is some three to four times that for the hospital, exclusive of toxemics. 
It has become well established that liveborn babies of more than tlurty-six weeks 
gestational age rarely succumb to prematurit 3 '. With this in mind, it might be well to 
consider more frequent inductions of labor during the last four weeks of pregnancy 
in all tj'pes of so-called pregnancj' toxemias. 

We have examined the patients of this group at intervals of from six months 
to three j'ears post partum. There were no instances of detectable impaired renal 
function. The incidence of sj’stolic blood pressures above 150 mm. Hg was 21 per 
cent, although the average age at the last examination was less than tlurty jTars. 
This is some three times the incidence of hj'pertension for women of similar age dis- 
tribution, irrespective of pregnancj’ toxemia, and as null be shown, greater than 
for the group with severe uncomplicated pre-eclampsia (Grade II). These observa- 
tions might be used in support of our impression that the group above defined as pre- 
eclamptics, Grade I, contains a number of patients with latent hypertension made 
manifest by pregnancy.*' 

b. Fre-eclamptics, Grade II (Severe ). — This group is made up of 50 patients, all 
of whom developed sustained sj’stolic blood pressures over 160 mm. Hg. In most in- 
stances, the diastolic pressure was over 110 mm. Hg. All of them excreted more 
than 0.6 gm. of albumin per liter of urine. The amount of edema was variable, 
although it was marked in most cases. Most of these patients had one or more 
of the premonitory sjmiptoms of impending eclampsia, such as severe frontal 
headache, blurred vision or amblyopia, epigastric pain, vomiting, torpor, or ir- 
ritabilitj'. 

All of these patients were under observation in the hospital prior to delivery. 
In general, therapeutic measures consisted in absolute bed rest, sharp restriction of 
water and salt, light diet and moderate saline catharsis. A number of them were 
given morphine or sedatives, and some were digitalized and given magnesium 
sulphate intravenously. There were five instances of premature separation of the 
placenta and five twin pregnancies. 

Pregnancy was terminated prematurely in 40 patients. This was accomplished by 
cesarean section in 15, and pelvic induction of labor in 25 instances. The gross 
fetal mortality was 25.5 per cent. Of the 55 babies delivered, 10 were stillborn of 
whom 7 weighed more than four pounds. There were 4 neonatal deaths of premature 
babies. Forty-one babies were discharged living and well. There were no maternal 
deaths in this group. 

*In addition, 83 patients who had had pre-eclampsia as defined, three to eighteen 
years before, have been studied from the standpoint of subsequent hypertension and 
cardiac enlargement. The average age at the time of follow-up examination was 
35.5 years. The incidence of systolic pressures over 150 mm. Hg- was 44.6 per cent 
and the transverse diameter of the heart exceeded one-half the transverse diameter 
of the chest in 36 per cent. In a control group of parous women delivered during a 
corresponding period, with a similar age distribution, whose pregnancies were known 
to have been uncomplicated by hypertension or albuminuria, the incidences of hyper- 
tension and cardiac enlargement were 7 per cent and 14 per cent, respectivelj’’. 

These relative incidences of hypertension are of interest. Not only is the incidence 
of hypertension following pre-eclampsia. Grade I, more than three times the average 
for women of similar age distribution irrespective of pregnancy, but also those 
women who have had pregnancies uncomplicated by pre-eclampsia show an incidence 
of hypertension subsequently which is considerably below that for women of similar 
age distribution, irrespective of pregnancy. 

This latter observation suggests that the ability to go through pregnancy without 
rise in blood pressure is an excellent test for the absence of latent hypertension. 
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Forty-Koven of tlicHC .sevoiGly pro-eclainptie ijationts liave been oxuiiiined from 
six montlis to two and ono-lialf years following delivery. One patient had both 
hypertension (blood pressure 170/110) and a very slight trace of albumin in the 
urine one year post partum. This Avoman is an octipara, 41 years of age. We luiA-e 
been unable to persuade her to come in for more complete study. There are 5 ad- 
ditional patients Avho have had systolic blood pressures between 140 and 155 on one 
occasion after the third month po.st partum. In each instance at one or more sub- 
sequent A'isits, the blood pressure has been less than 140 mm. Hg. Thus, of 47 
patients Avith seA'ere pre-eclampsia who liaA’e been followed for six months to tAvo 
and one-half years post partum, only one has definite hypertension or albuminuria. 

IV. PATDSNTS ABOUT WHOJI THERE WERE INSUFFICIENT DATA CONCERNING 
THE VASCULAR AND RENAL .SYSTEM BEFORE PREGNANCY TO PERJIIT OP 
EXCLUDING ANTECEDENT VASCULAR AND RENAL DISEASE 

There are 185 patients A\-ho fall into this group. ^^lany of them Avere first exam- 
ined after the fifth month of pregnancy and had no reliable records of blood pres- 
sure or urine examination prior to this A’isit. A number .shoAved blood pressure read- 
ings Avell Avithin normal limits and narmal urine at tAvo or three A’isits during the 
middle trimester of pregnancy, folloAA'ed by the appc.'irance of hypertension Avith or 
AA'ithout albuminuria and edema. We haA’e no doubt that some of these, if aa’G had 
adequate records, Avould fall into the prcA'iously defined pre-eclamptic groups. Hoav- 
ever, aa’g do not haA’e such records. There arc also a number of patients upon AA’hom 
Ave have records of blood pressure beginning in the fifth and sixth months of preg- 
nancy Avliich ranged from 130 to 140 mm. Hg systolic over 85 to 90 mm. Hg diastolic, 
AA’ho subsequently shoAA’ed definite hypertension AA’ith or Avithout albuminuria. We 
believe that many of these Avere definite liypertcnsiA’e patients aa’Iiosc blood pressure 
had decreased temporarily during the middle trimester to Avithin normal limits. As 
Ave have previously pointed out, the characteristic decrease in blood pressure in the 
middle trimester of pregnancy seen in normal i«itients is often exaggerated in hj’per- 
tensive patients. There are also undoubtedly a fcAV parenchymatous nephritic pa- 
tients included in this group. 

The clinical courses of the majority of these patients Avere similar to those of the 
group described under pre-eclampsia. Grade I. TAA’enty-eight of them, had they 
been knoAvn to haA’e been normal prior to pregnancy, Avould have been classified 
as pre-eclamptic patients. Grade II. HoAA'eA’cr, the fetal mortality for this AA’hole 
group was G.5 per cent, a rate Avhich approaches that of the knoAvn lij’pertensiA’e 
patients. At folloAv-up examination, 93 of these patients shoAA’cd systolic blood 
pressures of OA’er 150 mm. Hg, an incidence of 50 per cent. 

DISCUSSION 

Our principal objective has been to divide the patients into clearlj’’ 
defined groups, the study of Avhich Avill give us an improved basis for 
offering both an immediate prognosis for pregnancy Avith respect to 
.the mother and baby, and an ultimate prognosis for the mother Avith 
respect to subsequent vascular and renal disease. In addition, such 
.study Avould seem to give information of value Avith respect to the ques- 
tion Avhether pregnancy toxemia initiates a progressive vascular hyper- 
tensive process. We are aAAmre that the method of classifying patients 
is not ideal. HoAvever, it has the advantages that it is primarily de- 
scriptive and that it involves the use of no neAv terms. 

The results of this study are in accord Avith the general opinion that 
pregnancy should be aAmided by patients Avith marked vascular hyper- 
tension. Evidence of structural changes in the vessels of the retina, 
vascular symptoms, cardiac enlargement, evidence of renal damage, and 
finally, the lack of response of the blood pressure, particularly the di- 
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astolic pressure, to a few days of bed rest characterize the poor risks 
in the lijTper tensive group. When early pregnancy is found in patients 
of this type, we believe that therapeutic abortion is indicated. 

On the other hand, patients with mild asjTnptomatic hypertension, 
which decreases considerably vuth bed rest, no cardiac enlargement, 
normal mine and renal function have a 90 per cent chance of obtaining 
a live viable babj^, provided that they are under a strict hygienic and 
nutritional regime. We would point out that even in this group, the 
hypertension increases during the last trimester of pregnancy in over 
half of the cases, and that marked albuminuria appears in nearly half. 
At follow-up examination, the blood pressure was found to be signifi- 
cantly higher than before the pregnancy under consideration in 53 per 
cent of the cases. However, in a few instances it was lower, and in many 
it was unchanged. Further, each time we are almost convinced that 
pregnancj'’ permanently aggravates hj’^pertensive disease, we see three 
or four women whom we Imow to have had hypertension for years at 
follow-up examination, who show no evidence of progression after a long 
series of pregnancies. Certainly, we do not find enough evidence to 
justify radical interference in patients already pregnant, wuth mild 
asjTuptomatic hypertension, normal hearts and kidneys. 

With reference to patients with chronic glomerulonepliritis, our group 
is too small to justify a definite opinion. Having obtained 14 living 
babies from 15 patients we are inclined to be less pessimistic about the 
immediate outcome with respect to the baby than previously. We shall 
tentatively take the position that in the absence of history of signs of 
renal decompensation, the wishes of the patient may be weighed with 
reference to continuing an existing pregnancy. 

Among the patients laiovm to have been previously normal who de- 
veloped hj’pertension with or without albumin and edema during the 
last trimester of pregnancy (pre-eclampsia. Grades I and II), it is of 
considerable interest that subsequent lijqpertension was much more fre- 
quent in the mild than in the severe group. Tlie data presented lend 
support to the premise that in many patients of the mild group, the 
terminal appearance of asymptomatic hypertension is the response to 
pregnancy that one may expect in individuals with latent hypertension. 
This is in agreement with the view expressed by Herrick and Tillman.^ 
However, at present we Imow no practical clinical means of differenti- 
ating the potentially eclamptic patients of this group from the others. 
We cannot entirely agree with Stander® that such individuals can do 
themselves no harm by successive pregnancies. If one-fifth of this group 
can date the onset of their liAqpertension from one pregnancy alone, it 
would appear that one should be cautious in subjecting this group to the 
insults associated with repeated pregnancies. 

Finally, from the evidence we have been able to obtain regarding 
previously normal patients who developed marked albuminuria, hyper- 
tension, edema, and sjonptoms in the last trimester of pregnancy, com- 
monly described as eelampsism (our pre-eclampsia, Grade II), the 
sequelae referable to the vascular and renal systems appear to be 
minimal. The commonly held vievqioint that this disease frequently 
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causes permanent and progressive vascular or renal damage is not sub- 
stantiated by our data. Our findings in this group are consistent with 
our previously reported experience with a similar group of previously 
normal individuals who bad bad eclampsia. The two seem to be the 
same disease except for the added symptoms of convulsions and the at- 
tendant poorer immediate prognosis in eclampsia. The greater incidence 
of subsequent hypertension in the group of previously normal patients 
who developed mild asymptomatic hypertension with or without albu- 
minuria (pre-eclampsia, Grade I) suggests that many of them suffered 
from latent hypertension made manifest by pregnancy, rather than a 
milder form of our pre-eclampsia. Grade II. However, until some satis- 
factory clinical means of identifying these patients with latent hjqier- 
tension during pregnane.y is devi.sed, we feel obliged to include them in 
the group designated pre-eclampsia. Grade I. 
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CIRCUMVALLATE PLACENTA IN UTERO 
Marie Dees-Mattingly, M.D., New Orleans, La. 

(From- the Department of Anatomy, Tulane University) 

T N VIEW of the clinical significance of circumvallate placentas, recently emphasized 
A by Hobbs and Eollins,i Goodall ,2 and Hunt,3 the report of a circumvallate placenta 
in utero seems pertinent. Granting that discrepancies in the reported frequencies 
of delivered circumvallate placentas may be due in part to a failure to discriminate 
between marginate and circumvallate types, it is nevertheless obvious that the oppor- 
tunity to observe either of these related types in utero is exceptional. Herff,^ in 
1896, definitely stated that no circumvallate in situ had been described. Liepman® 
later reported four uteri in which folds of membranes projected into the amniotic 
cavity and overlapped the placental margin to a greater or lesser extent. Meyer** 
described a four-months pregnant uterus with a marginate placenta in utero. Bumm" 
pictured a circumvallate and a marginate placenta in utero. 

Gross Specimen. — This was removed therapeutically from a tuberculous patient 
at about the fifth month of gestation (the fetus measuring 14 cm. crown-rump). The 
uterus M'as first fixed intact in 10 per cent formalin, then after hardening it was di- 
vided in two slightly unequal parts, a posterior section representing 42 per cent of 
the total uterine surface, and an anterior, 58 per cent. 

The placenta covered the greater portion of the posterior section, beginning about 
3 cm. above the internal os and extending about 1.5 cm. into the superior portion of 
the anterior section (Fig. 1). For this stage of gestation, the placenta covered 
relatively a small extent, 36 per cent of the entire uterine lining. 

The uterus, almost spherical in form, measured 13 cm. in its greatest length 
(from internal os to outer surface of fundus), in maximum transverse breadth 13.7 
cm. and 12.2 cm. anteroposteriorly. The thickness of the uterine wall varied in 
different locations, averaging 0.55 cm. 
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The placenta presented all the characteristics of a typical circumvallate form as 
described by Williams.s The cord -was attached near the center of the placenta, the 
distance between its insertion and the placental rim fluctuating between 4.5 and 5.8 
cm. Eadiating in all directions from the base of the cord, the umbilical vessels 
ramified beneath the amnion. Before reaching the ring formation, however, the 
branches turned directly into the substance of the placenta, the ring thus being de- 
void of superficially coursing vessels. 



Figr. 1. — Circumvallate placenta in utero. 



Fig. 2. — Fold and adjacent structures of a circumvallate placenta, drawn at 10 X 
magniflcatlon. A, amnion; AO, amniotic cavity; S, blood vessel; OF, chorion 
chorion laeve ; OB, decidua basalis, proper ; DC, decidua capsularis ■ 
^1 , . decidua yera, proper ; F, fibrin ; G, uterine gland ; IL, inner lamella of extra- 
chorial placenta, decidua vera ; IV, Intervillous space; L, uterine lumen; M, myome- 
w'l^raf’T' extrachorial placenta, decidua basalis 





898 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


The ring, which encircled the entire placenta, varied in width and form. The 
actual ring, yellowish white in color, appeared as a thichcned, elevated ridge, as a 
vertical fold, or as a centrally reflected horizontal shelf (Fig. 1). The ledge or free 
part of this flattened fold was composed of two layers each of amnion and chorion 
with the related decidua (Figs. 2 and ?>). Tlie slit-like space between the fetal 
surface of the chorial-placcnta and this amniochorial duplication varied in width. 
The amnion, chorion laeve, and decidua cap.sularis were reflected peripherally from 
the inner border of the rim or ledge, covering the ring as they were directed to- 
ward the region of decidua vera (Figs. 1 and 2). 

MioroscopiG Examination. — A microscopic study was made in the region of the 
amniochorial duplication. A section of the duplication (Figs. 2 and .3) showed, in 
order from witliin outward, amnion, chorion laeve, decidua capsularis, a space 
(limited centrally by a confluence of decidua capsularis and vera), decidua vera (?), 
chorion laeve and amnion. Tlien follow in order the tunnelled or slit-like extension 
of the amniotic cavity, the amnion, chorion frondosum, decidua basalis (or split 
vera), and myometrium. 



Fiff. 3. — Photograph of gross specimen from wliich the block was removed for draw- 
ing, Fig, 2. 

The ring itself was composed of rudimentary villi, degenerating decidual cells, 
necrotic cells (lymphocytes and fibroblasts), “pliantom” red blood corpuscles and 
an abundance of fibrin. At the inner border of the ring (instead of from the 
periphery of the placenta as normally), the decidua capsularis became continuous 
with decidua vera which was split in two layers by the chorionic villi and intervillous 
space. The lower or outer laj-er was continuous with the decidua basalis; the upper 
or inner laj-er formed the extrachorial covering of the placenta and was continuous 
with the capsularis. The decidua capsularis, thickened at the junction with the 
decidua vera, became greatly reduced as, with the amnion and chorion laeve, it 
extended peripherally from the ring, separated from the extrachorial placenta by a 
definite space. The villi of the chorion laeve did not terminate abruptly; instead, 
small rudimentar 3 ’’ stems extended from the chorionic plate for a short distance 
(approximately l.o mm.) beyond the confluence of the two lamellae of decidua 
vera. Interspersed among these degenerating villi there were clumps of cells of 
uncertain identitj'. They were definitely either trophoblastic or decidual, but a 
discrimination was impossible at the present time. 

Composed of onlj- a few cells and much fibrin at the ring, the capsularis showed 
a progressive reduction in thickness and increased necrosis from the ring outward. 
It was entirelj' wanting on the wall of the uterus opposite the placental attach- 
ment. The lamellae of the extrachorial placenta showed marked fibrin precipitation 
facing the villi. The intervillous space separating the vera into two laj-ers was 
continuous for some distance bej-ond the placenta with the maternal blood vessels 
of the decidua vera, the extended extrachorial intertillous space ha-v-ing apparently 
utilized the vessels of the decidua vera (Fig. 2). 
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The decidua basalis and basal lamella of decidua vera presented a compact and 
a spongy layer (Fig. 2). The inner lamella of the extraehorial decidua vera was 
composed almost entirely of compact decidua. In the vicinity of the extraehorial 
placenta, beguining at the inner free edge of the fold and extending just beyond 
the extraehorial margin, the uterine glands were greatly augmented, thereby increas- 
ing the thickness of the decidua. The extremes of the thickened decidual zone were 
2.G mm. and 1.3 mm., the compact constituting 0.4 mm. and 0.8 mm., respectively. 
Immediately centralward from the ring, the decidua was practically reduced to a 
spongy layer wliich measured only 0.3 nun. in thickness. Further centrally the decidua 
basalis measured 1.3 mm. 'with compact and spongj' layers about equally divided. 
The vera adjacent to the extraehorial placenta measured 1.6 mm., of which the spongy 
layer alone amounted to 1.2 mm., but further removed from the placenta, the 
decidua was thin, measuring approximately 0.5 mm., with the spongy layer con- 
stituting about four-fifths of the entire thickness. 

Theories of Origin . — ^IVilliams reviewed so thorough!}' Ihe literature of the many 
conflicting theories of origin of circumvallatc placentas that only those not included 
in his publication are reviewed here. Drosino states that placental rings, which he 



Pie. 4. — Photograph of an early chorionic vesicle. 


considers identical in nature and origin with typical forms of circumvallate, represent 
evidence of readjusted prenatal separation of placenta. Kreisio considers that 
margination is due to hemorrhage which results in fixation of chorion with or with- 
out folds. Manziii feels that circumvallate placentas and cysts are accompanied 
by fibrinous deposit following hemorrhage during pregnancy. Talbotia associates 
the circumvallate formation with chronic sepsis during pregnancy, stating that 
persistent growth of placental tissue from the maternal surface within the injured 
edge raises the infarcted edge and the margin of the attached membranes away from 
the uterine wall, resulting in t}'pical circumvallate formation. Goodall ascribes 
circumvallation to chorionic sclerosis following reactionary edema; this sclerosis of 
the chorion is supposed to diminish its expansibility, hence resulting in the hyper- 
trophy of placental tissue beyond the infarction. Corinaldesi,i3 while supporting 
Sfameni’si4 idea of in-co-ordination in distention of the uterus and placental 
^owth, as well as variation in uterine and intracliorionic pressure, mentions a func- 
tional theory of Funckin wherein the extraehorial margin is regarded as an ex- 
pedient reduction of excess placenta. Torpinic favors a similar mechanism: ‘‘pla- 
centa marginata and placenta circumvallata are the results of the effort of nature 
to convert excess placental tissue into passive membrane.” He further states that 
circumvallate placenta forms when the ormm is embedded in the uterine cornu 
(“Tubenecke Placenta” of Bayerir) and others. 

Hobbs and Eollins agree with Meyers, Williams and others in the manner of 
formation of circumvallate placenta. That also is the interpretation supported by 
the present writer. 
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In the absence of tangible evidence concerning iinjdantations, it is impossible to 
determine conclusively the etiology of these circumvallate placentas. However, it is 
suggested that the large villous roots, with their many small branches dispersed 
through a relatively small thick placenta (as observed by meis in circumvallate 
placentas) as well as the cxtrachorionic structural relations existing in the speci- 
men here reported, are in accord with the theory expounded by Meyers and later 
by Williams, namely, that the immediate origin of the circumvallate placenta is from 
scanty development of the chorion frondosum. Chorionic vesicles of like age dis- 
play wide variation in the extent of the chorion frondosum, and not infrequently 
its area is much reduced, as in the specimen shown in Fig. 4. Note that the 
frondo.sum is relatively small (actually smaller than the picture indicates as the 
specimen turned slightly while photographing) ; the villi are large, markedly elongated 
and greatly branched. .lust what is responsible for this overzealous degeneration 
of villi over the remainder of the chorion i.s the pertinent question. Many factors 
may be responsible, as aptly pointed out by Goodall. Defects may be inherent in the 
ovum before fertilization or may arise after implantation due to disease or unfavor- 
able condition of the uterine mucosa. Shiite^' reports spontaneous abortions with 
deciduas which are apparently normal, where the abortion is assumed to be due to 
“an elusive biochemical mechanism” involving the resistance of maternal blood 
serum to the activity of the trophoblast. These and many other factors determine 
the activity of the trophoblast, therefore, the size of the chorion frondosum, the 
ultimate size of the placenta and the possibility of the continuation of gestation. 

The chorion begins its differentiation into chorion frondosum and chorion laeve 
in the second month of pregnancy. Once this distinction has occurred, it is ir- 
revocable. As pregnancy advances the chorion frondosum and decidua basalis are 
uniformly extended. If the frondosum is too restricted to satisfy the developing in- 
dividual, the pregnancy is either terminated or adequate absorptive area i.s secondarily 
established. To compensate for the reduced area, villi elongate, undergo marked 
branching and of necessity are diverted peripherally. (The lines of growth tension 
illustrated by Goodall in Ids Figs. 7 and 8 show such extension of villi beyond the 
frondosal plate.) In so doing these peripheral villi split the decidua vera, pro- 
ducing the condition observed in the extrachorial part of the placenta (Fig. 2). With 
the enlargement of the fetus, the extraplacental membranes at the limit of the 
frondosum would bend back on themselves as they fill the uterine ca\’ity about the 
fourth month of pregnancy, thus foi-ming the ring of the circumvallate placenta. Due 
to disturbance of the normal relations, including the altered blood supply at the fold, 
sclerosis is the natural sequence. The degree of distention or the general contour of 
the bulging ovum as it balloons into and fills the uterine cavity would determine the 
extent and character of the ring and membrane duplication. Sclerosis thus plays 
a secondary role in the ring formation. 

It would seem, then, that whatever the underlying cause, circumvallate placenta 
is the result of too scanty development of the chorion frondosum. 

I wish to thank Dr. J. Blaine for the drawings. 
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Toxemias of Pregnancy 

Glassman, Oscar: A Study of Hyperemesis Gravidarum With Special Reference 

to Blood Chemistry, Surg. Gyncc. Obst. 66: 858, 1088. 

All cases of lij'peremosis gravidarum are classified as toxemia. The incidence 
in the Woman’s Clinic of tlie New York Hospital is 0.7] per cent. The average 
age in this series is 27.9 years. Tlicre is an increased incidence in primiparas 
but no apparent increase in elderly primiparas. Hyperemesis gravidarum is rela- 
tively infrequent in negroes. 

The length of time during which vomiting persists, the duration of the preg- 
nancy, the pulse rate, and the blood pressure have no definite relation to severity 
of the condition. 

High hemoglobin appears to be of .some diagnostic significance and as a rule 
denotes marked dehydration. 

The nonprotein nitrogen and the uric acid content may be increased but show a 
sharp drop after treatment with intra%'enous fluids. In some cases of late vomit- 
ing of pregnancy and in some patients who do not re.spond to treatment, the non- 
protein nitrogen and the uric acid content tend to rise. 

Blood chlorides and sugar values are usually within the normal limits. A few 
patients show extremely low values but respond to therapy. 

There is a marked fluctuation in the carbon dioxide combining power of the 
blood with great tendency to acidosis. 

Acetonuria is a conspicuous finding and although not the immediate cause 
of vomiting, control by proper therapj' is important. 

The value of blood chemical studies in the rational treatment of hjqoeremesis 
gravidarum is at once evident. 

Prognosis is dependent upon the following: The hemoglobin values, the weight 
curve, the presence or absence of acetonuria, the blood chemistry determinations, 
and the effect treatment has on these factors. 

Among the indications for interruption of pregnancy are continued loss of 
weight with rising nonprotein nitrogen and uric acid, retinal hemorrhages, and 
marked jaundice. 

William C. Henske. 

Trillat, P., and. Bemay, P.: Three Cases of Severe Vomiting of Pregnancy 

Treated by the Duodenal Tube With Biliary Drainage, Bull. Soc. d’ obst. et de 

gynec. 26: 213, 1937. 

The authors treated three cases of hyperemesis gravidarum bj' means of the 
duodenal tube. This procedure enabled the patients to receive fluids, salt, and sugar, 
with insulin to overcome dehydration, chloropenia, inanition and acidosis. Above 
all it permitted biliary drainage which was instituted by the administration of huge 
doses of magnesium sulfate. These treaments were repeated every few days and the 
patients were cured after three or four passings of the tube. 

J. P. Geeenhill. 

Piseber, E.: Rectal Instillation of the Patient’s Own Urine in the Treatment of 

Vomiting of Pregnancy, Iffed. Klin. 32: 1298, 1936. 

During the last ten years numerous recommendations have been made for the 
treatment of hj-peremesis gravidarum. These include the use of Lugol’s solution, 
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bromides, corpus luteum, thjToid, serum from pregnant women, the patient's own 
blood and tbe serum of the patient’s husband. Since Titus and Givens recom- 
mended the use of intravenous glucose, the author has used this with insulin. 

Since 1931 among 12,207 labor cases the author encountered 141 cases of 
hyperemesis. Pregnancj^ had to be terminated in 26 cases or 18.4 per cent. One 
woman died. 

In spite of the good results obtained bj' means of glucose and insulin, the 
author sought a new form of treatment. During the past year he has been using 
the patient’s own urine and administering it in the form of a rectal instillation. 
In addition to this, the patient is almost starved during the first two or three 
days. The urine is administered twice daily, at first in 5 c.c. doses then with a 
daily increase of 1 e.c. until 15 c.c. are given twice a day. The patient is not 
told of the nature of the rectal instillation. In all 9 patients where this form of 
treatment was employed, the toxic vomiting ceased after three or four days. 
There were no recurrences of vomiting. 

J. P. Greekhill. 

Baens, Alfredo, and Espinola, Noe; Acute Yellow Atrophy of the Liver in Preg- 
nancy, J. Philippine Islands M. A. 17: 679, 1937. 

The authors state that out of 53,129 patients admitted over a period of twenty- 
seven years, 6 cases were diagnosed as aeute yellow atrophy of the liver. Most of 
the cases occurred during the last trimester of pregnancy. 

The symptoms most commonly presented are those of severe toxemia, referable 
to serious disturbances of liver and stomach, the central nervous system, heart and 
kidneys. In a pregnant woman with some signs of a toxemia of pregnancy, the 
appearance of a subicteric tinge in the sclera should serve as a warning that more 
serious developments ma}^ follow. Vomiting is quite a common sj-mptom, also 
severe pain in the epigastrium and in the region of the liver. The kidneys show 
signs of acute nephritis, with albumin, casts, and sometimes red blood cells in the 
urine. The patients had scantj* and highly colored urine. Marked prostration and 
dyspnea are other common symptoms. 

C. 0. hlAEAND. 

Hofbauer, J.: Pathogenicity of Eclampsia, Zentralbl. f. Gynilk. 61: 2482, 1937. 

Hofbauer reviews his own contributions to the etiology of eclampsia. The 
pregnant organism is under the persistent influence of protein split products. The 
sjmcytial elements from the peripliery of the ovum gain access to the intervillous 
spaces in the placenta and eventually into the maternal circulation, where they 
bring about necessary changes in the glands of internal secretion (anterior 
pituitary, thyroid, adrenals). He has demonstrated an increased hj'pophyseal- 
adrenalin elfect which may be direct or indirect and has shown that there is an 
increase in the adrenalin content in the blood of eclamptic women. 

There is an indirect parallelism between the findings in the blood of women with 
eclampsia and animals into which posterior pituitary extract has been injected 
intravenousl 5 '. There is an aerobiosis of the tissues in animals after intravenous 
injections of pituitary just as there is in eclamptic organisms. There is also a 
generalized spasticity of the arterioles and an analogous change in the various 
organs of the body. 

Hofbauer refers to Dicckmann’s investigation of the eiTccts of pituitary extract 
on nonpregnant, pregnant, and pre-eclamptic women. Dieckmann found a slight 
increase in the blood pressure of normally pregnant women after injection of 
pituitary, but there were a precipitous rise in blood pressure and an oliguria 
following injection of pituitary extract in the women who had pre-eclampsia. 
Tliese findings support the theory of hormonal origin of the toxemias of the 
second half of pregnancy. 

f Hofbauer asks whether it is excessive production of pituitary and adrenal 
hormones or lack of removal of these hormones which is responsible for the 
toxemias. He points out that in order for neutralization of these hormones to 
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take place it is necessary to have intact liver function. On the other hand, an 
increased pituitary hormone content of the Body harms the liver; hence there 
is a vicious circle, Ilofliauer maintains that the increased effects of the posterior 
pituitary-adrenal system in eclamp.sia are due to lack of neutralization of these 
hormones in the liver and the capillary endothelium. 

.T. P. GREEKniLL. 

Shute, Evan: The Endocrine Background of the Toxemias of Late Pregnancy, 
Surg. Gynec. Ohst. 65; 480, 1937. 

The late toxemias of pregnancy may he grouped into two principal categories^ 
those which are real or impending eclampsia, and those which are real or impend- 
ing retroplacental hematomas or abruptio placentae. These groups may be differ- 
entiated by the fact that the former excrete a great excess of prolan and the 
latter are marked by an excess of estrogenic substance in the blood. 

Similarly, studies of thyroid activity and of blood cholin values give further 
reason for such a fundamental division of the late toxemias. 

The abruptio placentae tj-pe exceeds the eclamptic type by about nine to one 
in the small series studied. It was found that wheat germ oil is a prophylactic 
and therapeutic agent of great value in treating the abruptio placentae group. 

There is some reason to suspect that estrin therapy may assist in the therapy 
of the eclamptic type. 

WlLEIAJt C. He\'.ske. 

De Snoo, K.: Eclampsia and Premature Separation of the Placenta, !Monatschr. 
f. Geburtsh. u. Gyniik. 102: 257, 19.86. 

In the opinion of the author the placenta produces not only specific hormones 
but also products of metabolism which are important during pregnancy. These 
metabolic products are not constant but change with advance in pregnancy. It is the 
j latter products and not the specific hormones wliich produce intoxication .symptoms 
during pregnancy. As yet these products are not determined, but they are the ones 
responsible for edema of the tissues, spasm of the blood vessels, and disturbances 
in the liver, kidneys, and circulatory system. They also produce changes in the 
brain which lead to eclamptic convulsions. The conditions necessary for the occur- 
rence of eclampsia are retention of salt, increase in blood pressure, and increased 
sensitivity of the convulsion center. The exciting cause of eclampsia is some par- 
ticular emotion .such as fear, worry and hyperventilation. Convulsions produce 
reflex spasms of the blood vessels which lead to an increase in blood pressure, and 
this is followed by apoplexy and hemorrhages in the eyes, kidneys, liver, etc. The 
same reflex spasms of the blood vessels may be produced by large recurrent placental 
hemorrhages. Wflien the sodium content of the blood is lowered by means of a water 
diet and a salt-free diet, eclampsia does not occur. The author looks upon eclampsia 
not as a poisoning but as a morbid reaction of the body against the normal metabolic 
products of the ovum under abnormal or unphysiologic modes of living. 

J. P. GKEENHmi/. 

Hayes, B. A.; Urinary Back Pressure as a Cause of Toxemia of Pregnancy, Urol. 

& Cutan. Eev. 40: 545, 3936. 

Prior to delivery the author treated 39 patients with pernicious vomiting, pre- 
eclamptic toxemia, or eclampsiay' All the mothers sliowed immediate impro%'ement 
after the kidneys were drained and all ultimately recovered, with some showing 
more or less permanent kidney damage. Among 19 with pernicious vomiting, only 
one miscarriage was observed, and that was in a syphilitic mother. Infant mortality' 
is not higher, in fact less by' this method of treatment than by' more conservative 
methods, such as rest, sedation, and intravenous glucose. 

Based on the findings in this series the logical treatment for such conditions 
divides itself into two general headings. Preventive treatment can be achieved 
by' seeing to it that at all times throughout pregnancy' the urinary tract is open 
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and drains properly. This merely necessitates proper watchfulness on the part 
of the obstetrician and the services of a urologist at such times when ordinary 
measures do not suiSce. Curative treatment more or less resolves itself into the 
treatment of emergencies such as eclampsia, pernicious vomiting or severe nephritic 
states. Cystoscopic drainage provides the quickest and most certain relief of these 
conditions and paves the way for any subsequent procedures. 

J. P. Greenhill. 

Guthmann, H., and Hildebrandt, H.: Influence of the Sex of the Child on the 
Origin of Pregnancy Toxicosis, Monatschr. f. Geburtsh. u. Gynlik. lOl: 264, 
1936. 

In the opinion of the authors, under certain conditions the sex of the child 
has a definite influence on the development of the toxemias of pregnancy, 
especially eclampsia. The conditions for this relationship are as follows: (1) The 
simultaneous occurrence of overfeeding of protein and fat and the presence of a 
male child; (2) An undernourished individual who has taken an excess amount 
of protein and fat and has a male child. In women with multiple pregnancies, 
male children are particularlj' likelj’- to have an effect on the development of 
eclampsia and pre-eclampsia. In multiple pregnancy there is a 33 per cent excess 
of males. Women who have multiple pregnancies are twice as likely to develop 
the toxemias of pregnancy as those who have single gestations, and they are three 
times more prone to have eclampsia. 

J. P. Greenhill. 

Nordlander, E.: The Relation of the Blood Pressure During Pregnancy With 
Special Reference to the Connection Between Hypertension and Pregnancy 
Toxemias, Acta obst. et g 3 ’'nec. Scandinav. 17: 456, 1937. 

Nordlander studied the blood pressures of 3,417 pregnant women. He empha- 
sizes that a high systolic blood pres.sure at the time of the first prenatal visit 
has no significance. The more stable diastolic blood pressure is of greater value. 
The author found that a strict diet had a favorable effect on the toxemias of 
pregnancy. He observed that an increase in blood pressure occurred as the first 
sjunptom in one-fourth of the toxemia cases. He emphasizes that more reliance 
should be placed on the diastolic blood pressure than has been done previously. 

J. P. Greenhill. 

Strauss, Maurice B. : Observations on the Etiology of the Toxemias of Pregnancy, 
Am. J. M. Sc. 195: 728, 1938. 

Whether there is manifest edema or not, water retention is nevertheless present 
in greater or less degree in a large proportion of women during the last trimester 
of pregnancjL It may amount to as much as 10 per cent of body weight. This 
water retention is primarilj’- conditioned by the level of the plasma proteins. The 
amount of water retained is in inverse proportion to the osmotic pressure of the 
plasma proteins. Unless the p]a.sma proteins are below a certain level, a regime 
consisting of 1,500 c.c. of skimmed milk dailj’’, and hence extremelj’- low in sodium 
but relativelj' high in calcium and potassium, will result in the elimination of re- 
tained water. 

J. Thornwell Witherspoon. 

Pan, 0. S.: Eye Changes and Residual Hsrpertension in Toxemia of Pregnancy, 
Chinese M. J. 53: 211, 1938. 

In the toxemias of pregnancj’-, studies of the eye grounds furnish valuable 
information. In a small group of Chinese patients with toxemia of pregnancj' 70 
per cent exhibited fundus changes. Their relative rate of incidence and severity 
were closelj' related to the height of the blood pressure during the toxemia. In 



906 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


oO per cent of all the toxemic cases the lij^ierlension persisted after termination 
of the pregnancy, a fact which indicated permanent vascular damage. Tlic rate 
of incidence of this residual hj-pertension was found to be related to the lieight 
of the blood pressure ante partum and, again, to the rate of incidence and severity 
of the eye ground changes. 

C. 0. JilALANI). 

Mcllroy, A. Louise, and Bodway, Helen E.: Weight Changes During and Aftei* 

Pregnancy, With Special Reference to Early Diagnosis of Toxemia, J. Obst. 

& Gynaec. Brit. Emp. 44: 221, 1937. 

The 1,000 patients (priinigravidas 704, multiparas 29(5) were kept under observ'a- 
tion from the twenty-fourth week of pregnancy to term. Tlie average periodic 
gain in weight was in priinigravidas 11 pounds 2 ounces, in multiparas 11 pounds 
7 ounces. The maximal increase occurred from the twenty-fourth to the tuenty- 
eighth week, 3 pounds 5 ^/^ ounces. The minimal increase occurred from tlie thirty- 
eighth to the fortieth week, 2 pounds 4 ounces. All the patients showed lower in- 
crease in weight than that found by other observers. This was jirobably due to the 
advice given to every patient as to dieting and exercise to prevent on.set of toxemia. 

The age of the patient has an influence on the gain in weight in pregnancy. 
The older the patient the less increase there is in weight. The least gain occurred in 
patients of 36 and upward, being two-thirds less as compared with patients of 30 
or under. Parity has little or no influence; there was slight average total gain 
however, in multiparas, 11 pounds 7 ounces, as compared with primigravidas, 11 
pounds 3 ounces. Heavy patients showed less gain in weight than those of lighter 
build. 

The weight of the infant seems to have little influence on the changes in maternal 
weight. The infants of primigravidas were rather heavier if the maternal weight 
showed much increase. In this series there was little difference in the gain in 
weight of the patients who -gave birth to infants of 10 pounds or more and those 
of 0 pounds or less. 

Decrease in weight occurs during the last two weeks before delivery in a 
number of cases: 22.3 per cent in primigravidas and 22.15 per cent in multip- 
aras. A few patients showed a periodic loss of weight throughout pregnancy. 
This is difficult to explain and may be due to tissue loss owing to excessive fetal 
demands, although these patients did not show marked evidence of malnutrition. 
Loss of weight is, as a rule, due to increase in exercise, reduction of carbohydrate 
intake and increased elimination. 

In the 75 cases of toxemia, average age was 33. Average periodic gain and 
total increase of weight were greater in this group. From the twenty-fourth to the 
thirty-eighth week the gain in weight was 50 per cent greater than in the normal 
cases. During the last two weeks of pregnanej' it was almost three times as much 
as in the normal cases. Total gain was 1% times that of the nontoxic cases. 

Excessive or rapid gain in weight is in most cases due to errors in diet and 
lack of regular exercise. Reduction of Aveight is definite Avhen the carbohj'drate 
intake is lessened and more walking exercise is carried out. Excessive gain may 
also be due to edema of the tissues, although not evident on clinical examination 
until later. Some toxic patients, hoAvever, had marked edema Avithout excessive 
gain in weight. 

Prevention of toxemia and early recognition of signs of its onset are to be ob- 
tained by careful attention directed to the routine weighing of antenatal patients. 

Seven hundred and ten patients Avere AA-eighed approximatelj' six Aveeks after 
deliAmry, and it was found that primigravidas shoAved an aA-crage loss in weight 
of 21 pounds 5 ounces and multiparas, of 18 pounds 14 ounces. Birth weight 
of the infant accounted for one third of the decrease in primigraAudas and two- 
fifths in multiparas. 


J. P. Gp.EExnir.i.. 
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Vignes, H.: Effects Produced "by Illumination on Eclamptic Convulsions, Eev. 

frang. de gj'ncc. et d'obst. 33; 5S8, 1938. 

Stimulation bj' light is particularlj* harmful to women with eclampsia and pre- 
eclampsia. Hence most authors insist upon placing women with eclampsia in a 
darkened room. Vignes decided to determine whether light would have any effect 
on the blood pressure of eclamptic w'omen. He first experimented with men, non- 
pregnant women, women who were normally pregnant and others. He found that 
the .sudden lighting up of a dark room had no immediate effect on the arterial 
pressure in half of the cases investigated. In some cases there was a mild eleva- 
tion and in others a slight decrease in the pressure. However a slight elevation 
was more constant in pregnant women, and it was constant in women who had 
toxemia. In this connection the author mentions that Benoit showed that light is 
a stimulant of the anterior pituitary especially the part which is concerned with the 
gonadotropic function. This effect is absent if the optic nerve is cut or the eyes 
are removed. There is also an effect on the pars intermedia, and there may be 
an effect on the posterior hj-pophysis. Because of this, Vignes warns against 
sudden illumination in cases of eclampsia.^ 

J. P. Greenhill. 

Von Bud, G.: Pregnancy Toxicoses and Tumors; New Points of View on 

Etiology of Tumors, Arch. f. Gynak. 163; 439, 1937. 

Bud maintains that the pregnancy toxicoses are caused by focal toxins, the 
therapeutic results he obtained with the extirpation of foci corroborate this. 
In a previous paper on convulsive eclampsia he had called attention to the effects 
of focal toxins on the nervous system. Moreover, on the basis of his studies on 
eclampsia without convulsions, on ileus and pyelitis and on the basis of clinical 
observations, he believes that the cause of puerperal fever is to be found in a 
disturbance of the nervous system, wdiich in turn is elicited by focal toxins. On 
this basis could be explained also diseases of the ovum and placenta and the 
congenital predisposition to disease. Malignant and benign tumors which de- 
veloped after some conditions of irritation of the nervous system (eclampsia) 
and after paralj'tic-atonic pregnancy toxicoses (ileus and pyelitis), directed the 
author’s attention to the fact that the focal toxins not only exert an irritating 
effect on the nervous .system but maj" lead also to tumor formation by way of 
trophic disturbances. 

J. P. Greenhill. 

Keller, Arnott and Mathews; Observations on Morbid Histology of the Kidney 

in Eclampsia and Other Toxaemias of Pregnancy, .T. Obst. & Gynaec. Brit. Emp. 

44; 320, 1937. 

These writers selected a unique series of over 70 cases of women djfing of 
eclampsia, pre-eclampsia, hypereme.sis, cortical necrosis, and accidental hemorrhage. 

On the basis of their study of the acute lesion, the authors believe that it is not 
unreasonable to suppose that in a certain number of cases the lesion will progress 
and develop into fully established chronic nephritis. Whether or not the lesion 
can remain stationary and form a type of occult or subliminal nephritis, causing 
trouble only under the stress of a future pregnancy, it is impossible to say. 

J. P. Greekuill. 

Zimmerman, H. M., and Peters, J. P.: Pathology of Pregnancy Toxemias, J. 

Clin. Investigation 16; 397, 1937. 

Case histories and necropsy findings on 23 patients who died as a result of 
the direct or remote effects of pregnancy toxemias are reported. Although 
characteristic tubular and glomcnilar le.sions were usually found in the kidneys 
of patients who died in the acute stages of toxemias with eclamptic syndromes, 
those le.sions, like hepatic necroses, were not found exclusively in eclampsia. 
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Eclampsia could not he distinguished from other toxemias on the basis of 
either pathogenesis or morbid anatomy. Lesions of “malignant nephrosclerosis" 
•n’cre encountered frequently. Both acute nephritis of infectious origin and 
antecedent vascular disease apparently gave rise to toxemias, which sometimes 
had eclamptic manifestations. A great variety of vascular or renal diseases may 
act as predisposing causes for toxemias; pregnancy appears to give them a dis- 
tinctive coloration and an explosive character. 

,7. P. GREKN'Iiri.L. 


"Weinberg, Arthur: "Various Manifestations of Late Toxemia Occurring in Suc- 
cessive Pregnancies, Virginia 1^1. lifonthly 65: 290, 1938. 

The author presents the history of a wom.an who eighteen years previously, 
with her first pregnancy, had developed eclampsia and was delivered of a stillborn 
infant. Her second and third pregnancies were normal. During her fourth 
pregnancy a diagnosis of low reserve hidney was made, but the pregnancy was 
terminated successfully at term. During her fifth pregnancy a diagnosis of 
chronic nephritis was made. Again pregnancj’ terminated successfully. Her 
sixth pregnancy passed the same as her fifth. Two j'ears prior to the present 
or seventh pregnancy, while in a nonpregnant st.atc, a diagnosis of chronic 
glomerulonephritis was made and the patient was placed on a proper diet. During 
the present pregnanc}' the patient had had no prenatal care and was admitted 
to the hospital as an emergency three weeks before term because of a fulminating 
late toxemia of pregnancy. She was treated conservatively, but died forty-six 
hours after admission to the hospital. Autopsj' revealed not only a chronic 
glomerulonephritis, but also the hemorrhagic periportal necrosis of a recent 
eclampsia. The case is of interest because it shows that eclampsia may give origin 
to chronic nephritis; that eclampsia may recur at subsequent pregnancies; that the 
ultimate fate of repeated pregnancies in the face of toxemia is death to the patient; 
that eclampsia and chronic nephritis can re.semble each other, and that they may 
exist concurrently. 

Eugene S. Auer. 


Black, James: The Treatment and Prognosis of the Toxaemias of Pregnancy 

With Special Keference to Future Pregnancies, South African kl. J. 12: 88, 

1938. 

Observing the blood pressure, noting the presence of edema, and testing the 
urine for albumin will make early diagno.sis of eclampsia possible in nearly every 
case. By doing this, the author feels, 80 to 90 per cent of the cases can be pre- 
vented. In his experience, blood pressure elevation is usually the first and 
albuminuria the last symptom to appear. 

He warns of carrying eclamptics to viability of the fetus onlj^ to get permanent 
kidney damage in the mother. When he deems interruption adrdsable, cesarean 
section is usually not even considered. The toxemias of pregnancy leave perma- 
nent kidney damage in from 10 to 2.5 per cent. A wait of at least a year is advised 
before a subsequent pregnancy is begun and then only after careful examination 
shows a normal cardiovascular renal system. If the examination reveals poljniria, 
slight albumin, a specific gravity always below 1012, and a systolic blood pressure 
of 140 or more, proof of permanent damage is present. These cases are emphatically 
advised against pregnancy. 

In the intermediary group, it is much harder to advise. Here more detailed 
te.sts, as blood urea, uric acid determination.s, and urea concentration tests, may prove 
of value. 

E. L. Adair and John A. Haugen. 

McCord, J. Conservative Treatment of Eclampsia: Study of 148 Cases, 

J. M. Soc. New Jersey 34: 9, 1937. 

McCord thinks that a mortality rate of 6.75 per cent in 148 consecutive cases of 
eclampsia is low and that certain information which has been obtained merits 

discussion. 
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Prenatal care should mean meticulous and frequent supervision, but even so 
prevention of eclampsia is not alwaj^s possible. The fact that 95.83 per cent 
of the author’s patients had hjqiertension before they had convulsions emphasizes 
the great value of watching the blood pressure. 

Some method for the induction of labor was used in 48.61 per cent of the cases. 
Conservative therapy, namely, morphine, magnesium sulfate and intravenous 
dextrose, will usuall}^ control convulsions, coma and -shock. In most instances, 
labor should not be induced until conservative measures have failed. 

Delivery was spontaneous in 86.01 per cent of the cases. 

In this series, 76.54 per cent of the babies were living when discharged from 
the hospital. However, 24.13 per cent of these were prematures, and it is probable 
that the later mortality in this group was high. 

The danger of chronic hjqper tensive and renal diseases following pregnancy 
toxemias is real and is always to be considered in any expectant plan of treat- 
ment for pre-eclampsia. McCord does not believe that the expectant plan is ever 
justified in severe pre-eclampsia. Labor should be induced promptly and the 
woman allowed to deliver in a safe, sane, and conservative manner. Duration of 
the pregnancy should not influence this decision. Eoutine examination of eye- 
grounds jdelds valuable information for proper evaluation of the toxemia. 

J. P. Greenhill. 

Stroganoff and Davidovitch; Early Artificial Rupture of Membranes in Prophy- 
lactic Treatment of Eclampsia, Gynec. et obst. 35: 220, 1937. 

The authors discuss the value of early artiflcial rupture of the membranes in 
cases of eclampsia, reserving the term “earty artificial rupture” for cases in 
which the os is less than 5 cm. in diameter. 

They have so treated 179 patients; 35 were not in labor, and on an average 
delivery occurred twenty-five hours later. In seven of these patients labor was 
prolonged: in four it lasted 44 hours, in two 50 hours, in one 108 hours. 

Eighty-two patients (46 per cent) had no further seizures after the membranes 
were ruptured. Excluding 16 cases of post-partum eclampsia, the average number 
of fits in each case was 2.3. The average for 91 later cases was only 1.9. In view 
of the fact that the procedure was reserved for severe cases, the maternal mortality 
W'as relatively high, 17 deaths in 179 cases (9.5 per cent). In the last 81 cases 
there were five deaths. Fetal mortality was 27 per cent. 

J. P. Greenhill. 

Stroganoff, W., and Davidovitch, O.: Two Hundred Cases of Eclampsia Treated 
With Magnesium Sulfate; Preliminary Report, J. Obst. & Gynaec. Brit. Emp, 
44: 289, 1937. 

In summarizing their investigation and observations, the authors state that 
magnesium sulfate is a powerful means of fighting eclampsia and that it seems 
highly probable that they shall succeed in reaching the ideal they aimed at, 
namel 3 q to reduce mortality in eclampsia below 0.5 per cent for patients who 
are not far advanced and in whom severe complications are absent, and to 2.5 to 4 
per cent in cases showing such conditions. 

Certain drawbacks connected with administration of magnesium sulfate should 
how’cver, be noted. (1) In some cases, though rarety, the remedy causes threaten- 
ing sj-niptoms of poisoning, which maj’’ even lead to fatal issue if an antidote is 
not administered. (2) The abscesses which may occur on the site of the injection 
and which delaj' recovery for weeks, sometimes cause other unpleasant complica- 
tions. (3) Both their owm observations and literary data seem to indicate that the 
nervous system is more severely affected by this drug than by chloral hydrate. 
The authors had 2 per cent of psychoses among patients of this group and only 
1 per cent among those treated with chloral hj-drate. (4) The authors were sur- 
prised to observe so high a mortality among women having a multiple pregnancy 
(four fatal issues in 10 cases). Whether this was accidental or is a regular 
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phenomenon 'will he seen from further observations. (.5) Tlie number of hemor- 
rhages observed ■«’as higli, i.e., eight of the 29 cases of eclainp.sia which developed 
during pregnancy or labor. 

The authors note with satisfaction that cesarean section, an operation which de- 
forms a normally built woman and threatens her with severe consequences, is 
scarcely ever used as a means of fighting echimpsia. They have conducted the 
treatment of over 1,000 cases of eclampsia without resorting to it. 

J. P. Gkken'Hilu. 

Emmrich, J.: Short Wave Therapy in the Treatment of Preeclampsia and 

Eclampsia, Zentralbl. f. Gyniilc. 61: 11 6.1, 10:-J7. 

Twenty-four patients with eclampsia and pre-eclampsia were treated by .diort 
wave therapy. The treatments were applied to the kidneys, and also to the head 
if there were cerebral symptoms such as convulsions, fainting, headache and 
visual disturbances. The favorable re.sults obtained, in his opinion, arc due to a 
resulting active hyperemia e.specially in the kidne\’s. This therapy exerts a 
favorable action on vascular spasms. 

J. P. GnEF.xniLL. 

Eobson, J. M., and Paterson, S. J.: Progesterone in Pre-Eclamptic Toxaemia, Brit. 

M. J. 1: 311, 1937. 

Certain experiments, in which toxic conditions loading to death were produced 
in pregnant rabbits, are described; these conditions were associated with a 
failure in the secretion of the luteal hormone. 

The results obtained following the administration of progesterone in twelve 
patients suffering from severe pre-cclamptic sjnnptoms are given. Clinical im- 
provement appears to have been produced in these cases. 

It is evident that the numbers are too small to establi.sh formal proof of the 
efficacy of the treatment, and the results are published at this stage because 
it w'ould take many years to collect adequate data in a single ho.spital. The 
results appear to be sufficiently encouraging to deserve testing on a wider scale 
without delay. 

F. L. Ad.mk and S. a. Pearl. 

Yasunami, H.: Clinical Application of Vitamin B, Especially Vitamin B,, for 

Toxemia Gravidarum, .Jap. J. Obst. & Gynec. 21: 239, 1938. 

The author administered vitamin B to women who had hj-peremesis gravddarum, 
nephropathj' gravidarum, pre-eclamp.sia, and eclampsia. No other treatment was 
given and the patients rapidly recovered. The treatment was most effective in the 
cases of pre-eclampsia because in them it prevented the occurrence of convulsions. 
There were no complications following this therapy. 

The author observed that his patients with toxemia Uisuallj’ came from the 
class of women whose standard of living was low. These women had an in- 
.sufficiency of vitamin B. The author believes that the administration of vitamin 
B during pregnancy will prevent the toxemias of pregnancy. 

J. P. Greekiiill. 

Palls, P. H.: Management of Eclamptogenic Toxemia, Northwest Med. 36: 1, 

1937. 

In the opinion of the writer eclamptogenic toxemia can be controlled in most 
cases bj' reducing the amount of protein-.split products in the blood and increasing 
elimination by the bowel. When symptoms do not j'ield to conservative manage- 
ment, the uterus must be emptied. Cesarean section is indicated in patients with 
fulminating toxemia or in any patient when induction of labor or delivery from 
below is contraindicated. 

Eye ground examination is of little value as an aid in determining the severity 
of a given case, but the phenolsulfonphtlialcin test is of value prognostically. 
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Treatment sliould be continued post partum until tlie symptoms have definitely 
improved in order to reduce the incidence and severity of post-partum convul- 
sions. Sedatives, intravenous magnesium sulfate injections and intravenous 
glucose injections, while rational and in some cases helpful, are not essential as 
part of ante-partum treatment. Patients first seen in labor are usually best 
delivered from below. Elderly primiparas near term but not in labor are best 
delivered by cesarean section because of the danger and uncertainty of delivery 
by induction of labor. 

There is no advantage in dividing these cases into eclampsia, low reserve 
kidnej’’, pre-eclampsia, and cclampsism. Because of the prematurity and toxic 
condition of the babies in these cases, extra precautions must be taken to insure 
their safety during labor and in the first da 3 's thereafter. 

J. P. Greexiiiu,. 


Correspotidence 


Anovulatory Menstruation 

To the Editor: 

In the article on "The Incidence of Anovulatoiy Menstruation Among Patients 
of Low Fertility" which appeared in the January issue of your journal, Drs. Pock, 
Bartlett and Matson stress the ditlerence in the incidence of the condition in their 
reported group of cases as compared with those reported by Drs. Mazer, Israel and 
Kacher in Surg. Gynec. Ohst. 65; 30, 1937. 

Maj' I call attention to the fact that the discrepancy is the result of a differ- 
ence in the selection of cases. The incidence of anovular menstruation in 9.1 per 
cent reported by them is based on a studj' of 392 sterile women with a multiplicity 
of causative factors; whereas the incidence of 30 per cent of anovular menstrua- 
tion reported bj^ us is based on a studj’’ of 65 sterile women, selected from a 
much larger group, because in them there was no accountable cause for the exist- 
ing sterility. 

We definitely stated in the publication that the study was made on sterile 
women in whom there was no accountable organic cause for the sterility and whose 
mates were found to be fertile. This is indeed a restricted group as compared 
with the all-inclusive type of patient studied by Drs. Kock, Bartlett, and Matson. 

Charles Mazer, M.D. 

PMladelphia, Pa. 

January 27, 1939 

To the Editor: 

In reply to Dr. Mazer’s letter, I consider his point is well taken, as our respective 
figures are not exactly comparable. Perhaps mistakenlj’- we thought it unnecessary 
to extend the discussion, for even if we omitted from the two groups of ovulating and 
of anovulating women all those whose infertility could be attributed to some other 
disturbance, we found that among the remainder our incidence of anovulatory men- 
struation, as we defined it, and according to our indices of progestin effect in the 
endometrium, was not materially changed, and was much lower than their figure. 
I suspect from the photomicrographs accompanying Dr. Mazer’s paper that the dis- 
crepancy is at least partly due to differences in cytologic criteria of progestational 
endometrium. 


Boston, Mass. 
February 15, 1939 


John Book, M.D, 
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To the Editor: 

Your recent editorial on "The Dosage of the Estrogens" whicli appeared in the 
American Journal of Obstetrics and 6yni:coeogy; 3G; September, 1938, as •well 
as the comments by Dr. Curtis in the American Journal of Obstetrics and 
Gynecology; 37; January, 1939, -were of the keenest interest to me because they 
concern the confusion unfortunately existing in this field. 

In this connection may I draw your attention to some statements in the recent 
letter to the editor mentioned above. In the tliird paragraph it is stated that "Two 
international units of estrogenic materials have been establislied, one for estrone, 
the other for estradiol." In this sentence "estradiol" .should be replaced by 
"estradiol benzoate," as the later international benzoate unit was established for 
this substance. 

Furthermore, the classification of ditferent preparations given in the fourth para- 
graph should rather list menformon among the preparations containing estrone 
(ketohydroxyestrin), ivhile progj’non DH, as well as dimenformon, contains estradiol 
and progjTion B, like dimenformon benzoate, contains estradiol benzoate. 

I hope this will help to clarify the situation. 

B. L. Josephy, M.D. 

Scientific Director, Eoclie-Organon, Inc. 

Feb. 1, 1939. 


Books Received 
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Sauer, Rio de Janeiro, 1938. 

DIE HYPERTONIE DES INNEREN BLASENSPHINKTERS. By Professor 
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SCHWANGERSCHAFTSUNTERBRECHUNG AUS UROLOGISCHER INDIELV- 
TION. By Professor Dr. B. Ottow in Berlin. 27 Seiten. Verlag von Georg Thieme, 
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DDE KONSTITUTION IN DER GEBURTSHILFE UND GYNAEKOLOGIE. 
By Professor Dr. August Mayer, Direktor der Universitaets-Frauenklinik in Tuebin- 
gen. Mit 42 Abbildungen, 57 Seiten. Verlag von Ferdinand Enke, Stuttgart, 1938. 
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D. Appleton-Century Company, New York, 1939. 
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PITUITARY GONADOTROPIC EXTRACTS FOR TREATMENT 
OF AMENORRHEA, MENORRHAGIA, AND STERILITY'' 

Ralph E. Campbell, M.D., and Elmer L. Sevringhaus, M.D., 

Madison, Wis. 

(From the Departments of Ohstelries and Gynecology, and Medicine, University of 

Wisconsin) 

I N A number of the disorders of menstrual rliythm and of fertilit.y, 
endocrine deficiencies are assumed to be major factors. Numerous 
reports have appeared in tlie past decade to illustrate the types of tissue 
reactions found in the uterus, vagina, and ovaries with experimentally 
produced endocrine disturbances in animals. Attempts to build diag- 
nostic differentiations on this foundation have made prog'ress, as we 
have indicated in a previous paper.^ It is increasingly our impression 
that the endocrine responsibility for amenorrhea, oligomenorrhea, menor- 
rhagia, irregular cycles, and sterility with anovulatory bleeding is to be 
considered iiituitary liypofunction. Tlie various clinical pictures men- 
tioned are due to variations in quantity of gonadotropic liormones 
liberated and to abnormalities in tlie timing of this secretion which deter- 
mines the cyclic activity of the ovaries. One way to prove such a thesis 
would be by quantitative assay of blood from patients, as compared with 
normally fertile and regular women. This method has been attemjDted 
by competent investigators, but suffers from such difficulties as a lack of 
information about normal cycles, debate as to the significance of certain 

*These studies have been aided by a series of grants from the Wisconsin Alumni 
Researcli Foundation. 

It was the pleasure and good fortune of the authors to have the participation of 
Dr. F. L. Hisaw in the earlier years of tlie studies here reported. We gladly record 
our gratitude for the assistance of Drs. ^Vm. E. Bayley and J. Stewart in tissue study 
of Mrs. June Golden in vaginal epithelial study, and Miss Linda Arneson, whose 
dependable preparation of tissues has contributed to our confidence in the comparison 
of biopsy specimens. 


Note: The Editor accepts no responsibility for the views and statements of 
authors as published in their “Original Communications.” 
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types of assay technicinc, and the expense of extended assays of speci- 
mens throughout one or more cycles. Endometrial biopsies at selected 
times in the cycle help to avoid some of these problems. They fall short 
of giving cpiantitative measures of the amount of ovarian hormones act- 
ing, and therefore of the amount of gonadotropic hormones available. 
The use of the vaginal smear study of Papanicolaou and Shorr* has 
enabled us to proceed further in the direction of time and intensity 
analysis of the disturbances mentioned above. The manner in which 
these methods are combined will be illustrated by case studies. We pre- 
sent at this time cases selected to .show several types in which success or 
failure has attended the therapy prc.seribed after diagnostic .studies had 
been made. The therapeutic results contribute further evidence to 
validate the diagnostic grouping. The cases presented have been under 
observation long enough to warrant certain deductions even though they 
are no more striking than other eases studied for shorter periods of time, 
but with similar results. Treatment may not achieve desired results 
because of maity reasons ranging from inaccurate diagnosis through in- 
adequate cooperation to inability to simulate even roughlj' the natural 
rate of secretion of gonadotropic materials by the intact anterior pitui- 
tary gland. 

The therapy has been based on the hypodermic administration of 
aqueous extracts of the anterior lobe of .standardized potency. Our most 
extensive experience is with the use of the extract as originally prepared 
by our former colleagues, Hisaw and Pevold,® marketed by Chappel 
Bros. Laboratory under the name of “Prephysin.” More recently we 
have used “gonadotropic antuitrin,” a Parke-Davis preparation made 
from hog pituitary and supplied to us through the courtesy of Dr. E. A. 
Sharpe. Still more recently we have used “Gonadogen,” a pregnant 
mare’s serum preparation, furnished us by Dr. G. Cartland of the Up- 
john Laboratory. We are greatly indebted to the three laboratories 
for the generous supplies of these materials for this clinical study. The 
potency of the extracts has been checked for us at times by Drs. P. L. 
Hisaw and R. K. Meyer in the Department of Zoology. The only diffi- 
culties attending the use of the extracts has been a variable local reaction 
at the site of injection in many cases. Rarely has this interrupted the 
plan of treatment. In two cases urticarial reactions demonstrated 
allergic sensitization which nece.ssitated discontinuance of injection. No 
allergic reactions have occurred after the first series of injections, a fact 
which .surprised us since the extracts are known to contain small amounts 
of protein. The doses employed have been 1.0 e.c. daily or on alternate 
days, as indicated in the charts. These doses contained from 5 to 100 
“units” each, although the definition of the unit is only roughly similar 
for the three preparations referred to above. 

The timing of the therapy is comsidered of especial importance. As 
our concepts of the time of increasing activity in the pituitaiy, the 
ovaries, and the endometrium have developed, we have been convinced 
that the sharp increase in the secretory action of the follicle occurs at 
about the onset of a menstnial flow. We have therefore adopted the 
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onset of flow as the optimal time at which to begin use of a gonadotropic 
factor when follicle stimulation was the objective. Since there is in- 
creasing certainty that in a fertile twenty-eight-day cycle ovulation 
occurs on about the fourteenth day, we have attempted to concentrate 
the therapy in the first fourteen days. The reason for onr insistence 
on not using continnons injections of a potent gonadotropic substance is 
that such treatment has produced follicle cysts in animals and may con- 
ceivably do so in the human being. It is our belief that long continued 
(and possiblj^ low intensity) pituitary stimulation is the background of 
many cases of polycystic ovaries. With this caution in mind we have 
been alert to the possibility of producing cysts by our program, but to 
date have been unable to detect such a result. Judging from results with 
monkeys it should be possible to induce ovulation in a matured follicle 
by the intravenous injection of a mixture of the two anterior pituitary 
hormones.^ We have made numerous attempts to do this but our success 
lias not been dependable enough to present. This we attribute to the 
difficulty in securing a regular supply of extract which is high in its 
content of the “luteinizing hormone.” Therefore we have confined our, 
attempts to the use of mixed follicle stimulating and luteinizing mate- 
rials hypodermieall.y, in interrupted series beginning witli the onset 
of each flow. When there have been long periods of amenorrhea, we 
have resumed therapy usually after thirt.y-two days from the last preced- 
ing flow or the last preceding series of injections. This plan was devised 
to coordinate the injected pituitary materials with those secreted by the 
patient’s gland during the same cycle. It is possible tliat ultimately we 
may come to an even more physiologic plan of treatment with continuous 
daily therapy, varying the doses when we have better evidence bearing 
on the rate of activity of the normal gland. At present we prefer to re- 
main on the side of underlreating the patient, even tliough we may have 
failures when larger doses might have produced greater success. 


SECONDARY AMENORRHEA 

E. M., unmarried, 23-year-old wliite woman, was referred because of obesity, 
variable edema, and amenorrliea. Menarclie occurred at 13 years of age, cycles were 
of four-weeks’ type witli one week of flow, but infrequent menses and obesity ap- 
peared and amenorrhea of two years preceded the study. Symptoms included irrita- 
bility, hot flashes, palpitation, dyspnea, vertigo, morbid melancholy and worrying, and 
paresthesias. Basal metabolic rate -i-20 per cent and blood pressure 130/80. Pelvic 
examination showed a definitely small uterus but no other findings. Endometrial 
biopsy procured tissue without evidence of any activity, i.e., essentially as in a 
castrate (Fig. 1, a). The only therapy used was the 1,200 calorie reduction diet and 
“prephysin” given in series of 7 to 10 daily doses of 25 units each, at 4-week in- 
tervals. Two “menstrual” flows occurred, but a second biopsy taken four weeks 
after the fourth series of injections was begun showed no more active tissues than 
before therapy. The treatment was increased to 15 doses in each series, and after 8 
such series flows of five to seven days each began to occur at intervals between four 
and six weeks. Dietary cooperation was almost nil for the first year, but improved 
when the patient began to see results of the injections. After 21 series of injections, 
in twenty-two months, during which 13 flows had occurred, the patient was allowed 
to go through a cj’cle without therapy, and on the twenty-fourth day another biopsy 
was obtained. This proved to have a follicular tjqoe of activity about as might be 
expected in the second week of a normal cycle, although not too well developed. The 
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result was considered indicative of progress. Tlie details of injection were altered to 
accord with the routine advised above, i.e., each series was begun when and only wlien 
a flow appeared, instead of at arbitrary four-week intervals. 

Regularity of menstrual rhythm continued its improvement toward a four-weeks’ 
type. A fourth biopsy, taken late in the fourth week after 5 more cycles of treat- 
ment, showed no changes, however (Fig. 1, b). It was concluded that furtlier therapy 
required still greater intensity of pituitary stimulation, plus probably intravenous 



Fiff. 1. — Ca.se E. M. (a) Fir.st biopsy, showing “castrate” inactivity, (h) Fourth 
biop.sy, on twenty-fifth day of cycle under treatment, .sliowing only estrin activity, 
(c) Vaginal smear on ninth day of same cycle with (h), showing some cornifled 
cells and many small cells from deep Iayer.s. (d) Vaginal smear on IGth day of a 
cycle when 15 daily doses of 100 units each of prephvsin -.vere given, showing in- 
creased clarity, with some cornifled cells. 


administration of the material to secure ovulation. The number of daily injections 
was increased to 15, and ne.xt the anterior pituitary material used was changed to 
doses with 100 units per c.c., 4 times the potency previously employed. As a method 
for studying the activity of the ovaries in response to this stimulation, vaginal 
epithelium was examined by the Papanicolaou and Shorr technique. Samples taken 
on the fourteenth to sixteenth days of .several cj’cles showed obvious estrogenic 
hormone activity (Fig. 1, c and d), but this was below the intensity associated with 
the end of the normal second week. 
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The partial results accomplished in this woman, after thirty-four months during 
which the cycles of therapy have been interrupted only twice, demonstrate that large 
doses of gonadotropic material will probablj' be required for tlie treatment of even 
secondary amenorrhea. There has been clinical improvement, shown by menses 
occurring every four to six weeks for two years, with rare shorter intervals, by 
mammary development, by improved secondary sex characters, and by improved inter- 
est in weight control as a consequence of which she has followed diet limitations and 
reduced by 27 pounds during the interval. It is debatable whether the results 
justify the costs. The patient and referring physician continue to feel that they do. 



Eig. 2. — Case El. Mo. (a) Biopsy on twenty -seventh day of thirty-three-dav cycle, 
showing- low intensity of estrin action, (h) Biopsy on thirty-first day of tliirty-four- 
clay cycle showing some evidence of progestin action, (c) Vaginal smear on fourteenth 
day of a cycle without therapy, showing a few cornifled cells, hut not typically clear 
specimen of full estrin activity, (d) Vaginal smear of twenty-seventh day of same 
cycle (proved anovulatory), simulating premenstrual picture. 


E. AI., unmarried, twenty-two-jmar-old white woman, referred because of obesity, 
amenorrhea, and lack of secondary sex characters, had not flowed for thirteen months. 
Alenarche occurred at sixteen years of age ; the cycle was always irregular, infrequent, 
and with brief flows. Tliere were no nervous sj-mptoms. Basal metabolism had been 
brought up to normal range by use of thju-oid and was continued so throughout the 
entire period of study, but without effect other than that, combined with the 1,200 
calorie diet, M-eight was brought down to optimal levels. Pelvic examination showed 
nothing unusual. During the first year estrogenic material was used, but with no 
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subjective changes and no flow. Tlicn for six months pregnancy urine concentrate 
was given without help. Then there followed seven months with combined pregnancy 
urine and ‘ ‘ prephysin, ” during which interval 5 flows appeared. Tor the following 
year the patient took only thyroid, and recorded 9 flows in twelve months. Following 
this came a period of thirty months' use of ^'prephysin," in series of 5 doses of 25 
units each, repeated 25 times, with obvious improvement in secondary’ characteristics 
(leading to engagement to be married), and the occurrence of four- to five-week 
cycles, with three- to six-day flows. The "prephysin” was then omitted for 8 cycles, 
following which there was a tendency to longer cycles, less copious flow, and the 
patient returned to the therapy with return of more normal typo of flow. Biopsy 
was not obtained at the start of the study, but on two occasions during the treatment 
it was secured. The earlier of the.se (Fig. 2, «), in the late fourth week of a thirty- 
three-day cycle after 9 series of injections showed only low grade follicxdar action, 
but seven months later on the thirty-first day of a thirty-four-day cycle, a good 
progestational endometrium was demonstrated (Fig. 2, h). After 11 cj'cles of therapy 
in the course of twelve months, the pituitary injections were interrupted for a single 
month. On the fourteenth day of the cycle a vaginal epithelial sample showed mod- 
erate development of estrogenic stimulation. This subsided during the next two 
weeks as expected. Determination of pregnandiol excretion in twenty-four-hour 
urine samples during the fourth week showed that a corpus luteum did not form, i.c. 
there was no pregnandiol excretion. This confirms Papanicolaou and Shorr’s re- 
port2 that the "premenstrual” vaginal smear cannot be accepted as evidence of 
progestin action. 

This patient has made definite gain under combined therapy. The use of thyroid 
cannot be considered the chief cause of the improvement, for it was used through- 
out. Ovarian activity is complete at times in that the estrogenic and progestational 
hormones are being formed, although the intensity and regularity are such that 
probably fertility is not yet possible. It is considered that further treatment with 
increased doses of pituitary material is justified and necessary if results are to be 
optimal. 

Z. R., an unmarried woman of 24 year.s, had been under medical care for irregular 
and infrequent menses since age of 19. Menarche at 15 had been followed by flows 
at intervals of six weeks to three months, duration four to five days, without other 
unusual findings. There was a slight tendency to obesity. The lowest basal metabolic 
test recorded was 23 per cent below the expected level. Thyroid therapy was begun 
at the age of 19, and continued, with determinations of basal rate, to maintain the 
patient at the normal level. This led to no improvement in the menstrual rhythm. 
Pelvic examination at age of 24 showed a distinctly small uterus, with small ovaries. 
The breasts were rather small. An endometrial biopsy was obtained on the forty-first 
day after a flow appeared, and showed a very low intensity of estrogenic hormone 
stimulation. This was followed at once by a three-day flow. (Biopsy technique 
never produces this result in normal types of cycle.) The treatment with pituitary 
extract was begun, using 10 doses of 25 units each in fifteen days, repeated each four 
weeks. After a series of doses the progress was not evident, and the dose was changed 
to 100 units at each injection. Vaginal epithelium examined during the second week 
of such series of injections failed to show more than a trace of estrogenic hormone 
influence in spite of fifteen consecutive days’ therapy. The material used was changed 
to gonadogen (Upjohn). After the use of 15 daily doses of 10 units each, and also 
of 15 daily doses of 20 units each, the estrogenic activity was no more intense than 
it had been previously. 

As a consequence of this period of intensive stimulation, with varying doses of two 
types of gonadotropic material, but with little evidence of improvement in ovarian 
performance, this patient has been advised to abandon treatment. The prospect is 
of continued irregularity and sterility. The clinical impression is that the ovaries 
liavc for some unknomi reason a verj- limited capacity to respond to stimulation by 
the pituitary. Aside from the details given there are no evidences of a lack of 
feminization, or other health problem. 
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The varying responsiveness to pituitary stimulation shown hy these 
cases is typical of that seen in a large group of patients with complaints 
of infrequent menses and periods of amenorrhea. The use of the biopsy 
of endometrium and the vaginal epithelium readings obtained with a 
pipetted sample enable the clinician to determine in a relatively short 
period of time whether progress is being made. If estrogenic hormone 
effects do not become increasingly intense under pituitary stimulation 
in such patients it seems wise to increase the dosage, and if that fails, to 
abandon treatment. 


MENORRHAGIA 

Although the occurrence of excessively long menstrual flow seems 
diametrically opposite to the amcnorrheic state, there is a growing ap- 
preciation of the similarity between menorrhagia and amenorrhea in 
the endocrine activity involved. Altliough not all cases of prolonged 
flow are due to absence of progestin action, there are more menorrhagic 
women with flow from a poorly developed estrin endometrium than with 
any other type. This statement obviously excludes eases with neoplasm, 
sepsis, or pregnancy as factors in the flowing. Although our study of 
deficiencies in protlirombin time show that a few cases of menorrhagia 
are quicldj?- relieved liy the administration of vitamin K, this is probably 
an infrequent cause of bleeding from the uterus. A few examples of 
successful treatment of irregTilar and prolonged bleeding will demon- 
strate how we have applied methods similar to those described above for 
amenorrhea. 

E. D. was examined at age of 17 because of irregular menstrual cycles at intervals 
of three to six weeks, with flow varying from two to sixteen days. This condition had 
been noted since the menarche at 13. Other findings included marked acne, some hot 
flushes, sweating spells, dyspneic attacks, and paresthesias. Secondary sex char- 
acters were not well developed. The basal metabolism was within normal limits. 
The physical examination including pelvic examination under an anesthetic was not 
remarkable except for small breasts. Endometrium obtained during a prolonged 
period of flow showed essentially normal estrogenic stimulation of the tissue, from 
which bleeding continued (Eig. 3). Since it was evident that the flow was anovula- 
tory, attempts were made to initiate corpus luteum formation bj"^ the intravenous 
injection of 25 unit doses of prephysin. This is known to contain both the follicle 
stimulating and luteinizing activity of the anterior pituitary. This treatment was 
given between the eleventh and fourteenth days of three cycles, with results which 
were encouraging. The systemic and immediate reactions to the introduction of the 
extract intravenously caused such marked chill and fever, with nausea, that it was 
considered unwise to persist. The patient w'as not available for endometrial biopsy 
to determine whether a corpus luteum was formed at the time of this therapy. It 
was therefore determined to use the prephysin hjTpodermically as before described. 
After this had been done for 17 cycles in the next sixteen months, without any 
recurrence of menorrhagia, a biopsy was obtained in the early part of the tliird week 
without treatment in that cycle. This showed progestational effects within the limits 
of normal for the time (Fig. 3). The next flow' follow^ed five days later. This early 
flow and the characteristic cycle of twenty-one to twenty-four days which had de- 
veloped during the treatment led to the belief that the intensity of progestin action 
was subnormal. After 5 more cycles with similar treatment the patient preferred 
to omit therapy and see how well the gain could be maintained. There was no es- 
sential difference in the next 10 cycles, but during the fifth cycle without treatment, 
twenty-four-hour urine samples were examined for pregnandiol. The total excretion 
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during seven days was only 12.2 ing., far below tlie accepted normal level. It is con- 
sidered that tins woman now lias an intensity of pituitary and ovarian activity wliicli 
is below normal. Since menorrhagia is no longer occurring, and since secondary sex 
characters have developed satisfactorily, .she prefers to omit treatment. In thirteen 
months ndthout therapy she has had 17 flows, intervals three to five weeks, duration 
three to nine days, typically four to five days. 



Fig. 3. — Case. ID. D. (a) First biopsy, during third week of menorrhagia: irregular 
glands, with estrin action. (6) Biopsy on sixteentli day of twenty-one-day cycle, 
showing early effects of progestin. 



Fig. 4. — Case IC M. (a) Curette specimen during menorrhagia, showing the 
"Swiss cheese" picture, resulting from sustained estrin action. (b) Biopsy in 
fourth week, after therapy, showing evidences of progestin action. 


K. M. was referred at the age of 29 because of menorrhagia during flows which 
lasted three to four days. Anemia was not significant. Menses had been occurring 
at intervals of three to four weeks. Tliere were occasional flows of two weeks’ dura- 
tion. Mumps had occurred preceding these symptoms at age of 28, but without rec- 
ognized oophoritis. Other complaints included acne, asthenia witliout hypotension, 
nervous irritability, palpitation, headaches, insomnia, morbid melancholy and worry- 
ing. The basal metabolism was repeatedly found to be 2.3 to 30 per cent above the 
normal, but the clinical picture was not typical of thyrotoxicosis. Pelvic examina- 
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tion revealed an enlarged and retroverted utems, wliicli n-as replaced and supported 
by a pessary. Curettage done during a prolonged flow removed tissue witli areas of 
glandular and cystic hyperplasia, resembling the “Swiss cheese” type (Pig. 4, «)• 
The menorrhagia recurred in the second cycle after the curettage, and therefore treat- 
ment was initiated ■with anterior pituitary extract. The product employed "was 
gonadotropic antuitrin (Parhe-Davis and Co.). This material contained 5 to 10 units 
per c.c. ; doses of 1 c.c. were given in similar routines to that used for prephysin. 
Local reactions were verj' slight. Improvement was evident after a few months. In 
the fourth week of a cycle without treatment, endometrium obtained with a biopsy 
punch showed typical effects of progestin (Fig. 4, b), and the flow began on the fol- 
lowing day. It was evident that the ovary was forming a corpus luteum. Treatment 
was resumed for 6 cycles, which varied from five to six weeks in length. Although 
the duration of flow was still sometimes long, it was not excessively heavy. The pa- 
tient was feeling well, and preferred to try an observation period -without therapy. 
This was successful, for the next 5 flows, at least, were of ordinary duration. 



Fig. .5. — Case B. H. (w) Curette specimen during menorrhagia, sho'W'ing' low in- 
tensity of estrin action. (?)) Biopsy in fourth week, after therapy, showing full 
effect of progestin. 


13. H. was referred at age of 17 because of irregular and excessive flows of five 
days to three months, intervals being highly variable since the menarche at 15. There 
were also nervous irritability, headaches, tendency to weeping, and breast pains. The 
basal metabolism was 6 per cent below the standard. Pelvic examination revealed 
a small and retroverted uterus, which was held up by a pessary, for the following 
four months. The right ovary was enlarged and cystic. Curettage on the nineteentli 
day of a flow served to stop the flowing. The tissue obtained showed a low intensity 
of estrogenic hormone stimulation of endometrium (Fig. 5, (i). ’\^^len, therefore, 
menorrhagia recurred a few months later after two long periods of amenorrhea, it was 
concluded that the therapy indicated was stimulation of underactivo ovaries. Tlie use 
of 5 doses of 25 units each of prephysin during each cycle for the next year was fol- 
lowed by essentially regular four-week cycles with moderate flow. Treatment was 
suspended, and endometrial biopsy showed a well-developed progestin effect on the 
twenty-second day of a twenty-six-day cycle (Fig. 5, b). For 10 cycles without 
therapy menses continued satisfactorily regular, to be followed by longer cycles and 
recurrence of menorrhagia. It was therefore deemed wise to return at once to the 
type of therapy which had succeeded in the previous year. Symptoms, whidi had 
been relieved, were not severe. Pelvic examination at this time showed that the 
cystic ovary was no longer palpably enlarged. 

Consideration of these three cases of menorrhagia, tvith checking of 
excessive flow, improvement in rhjdhm, and evidence of the formation 
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of a corpus liiteiiiii after treatment, makes it evident tliat gonadotropic 
pituitary materials applied to the human being maj’' he the cause of com- 
plete ovulatory cjmles, and improvement in ovarian function. Tlie neces- 
sity for indefinite continuation of .such treatment cannot yet he settled. 
Eesults to date make it appear that sustained treatment will he found 
necessaiy, as might he expected, since this is substitutional pituitary 
therapy, without reason to expect a cure. In two of the most successful 
cases mentioned, as in others, we have found “antiliormones” present in 
the blood after treatment had been carried on for .some months, hut the 
clinical progress was apparently not impeded, nor were anaphylactic 
phenomena observed Avitli continued use of the pituitaiy extracts.’’’ 

STERIIJTY 

Obviously the most comjilete test of jiituitaiy and ovarian function is 
fei’tility. Of the women wlio were treated primarily for relief of sterility 
three are illustrative of the px'oblems to be met.. 



Fig. 6. — (a) Case R. J. Biopsy on twenty-third day of forty-one-day cycle, showing 
poor estrin activity, with irregular shapes and sizes of glands. Pregnancy followed 
therapy, (b) Case, S. N. Biopsy on twenty-eighth day of seven-week cycle, .showing 
irregular glands, roughly simulating proge.statlonal effects, but with cellular character- 
istics of estrin action only. Pregnancy followed therapy. 

E. .7. was iir.st seen at the age of 26 because of irregular and infrequent menses 
and .sterility. Basal metabolism was within normal limits. She returned again at the 
age of .34 for the same reasons. Menstrual intervals were one to twelve months. Trial 
of thyroid had exaggerated nervousness. Some of the symptoms suggested a 
climacteric, and these were abated by the use of estrin (amniotin). This was discon- 
tinued after a few months. At the age of .38 .she was seen again, when menses were 
occurring at four- to eight-week intervals. Endometrium obtained on the twentj’-third 
day of a forty-one-day cycle showed glands of varying sizes, some dilated, but sug- 
gesting throughout the sections a low intensity of activity (Fig. G, o). A retrover- 
sion, not previously present, was corrected with a pessary. Prephysin was used in 
2o-unit doses during the next 3 cycles, a total of only IS doses being taken. Because 
of painful local reactions from the injections (early preparation, relatively crude), 
the treatment was discontinued. The next cycle was ended by a flow of only one day, 
and the patient reported nausea and breast symptoms veiy soon thereafter. A Fried- 
man test made the diagnosis of pregnancj' positive. Pregnancy was uneventful. 
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and was followed after tn'o more years by a second successful pregnancy, with no 
more pituitary therapy. 

The amount of therapy employed seems too small to account for the successful 
result, but the history and endometrial findings demonstrate that there was ovarian 
underactivity until pituitary treatment was used. 

L. H. was seen at the age of 17 because of hirsutism and scanty flows of three to 
four days at six- to seven-week intervals. Use of thyroid, theelin, and emmenin pro- 
duced no improvement. Amenorrhea for periods of five to twelve months were re- 
corded, and pregnancy urine concentrate (follutein) was used, with 4 flows in six 
months. At this time the uterus was found to be distinctly infantile. She was mar- 
ried at the age of IS. After two years without treatment, at age of 20, the patient 
still had cycles at intervals of six to seven months, and was not able to become preg- 
nant. Hypodermic injection of prephysin was started, using 25 unit doses for five 
days in the early part of each cycle. After 5 cycles, an endometrial biopsy was ob- 
tained, revealing onlj' estrogenic hormone activity (Pig. 7, u), but followed six days 
later by a menstrual flow. The treatment was resumed, the number of doses in- 
creased to 10. Long menstrual intervals were decreasing, but regularity was not 
yet achieved. A second biopsy late in the fourth week of a cycle without treatment 



Pig. 7. — Case L. H. (a) Biopsy on twenty-second day of twenty-eight-day cycle. 
With inadequate estrln activity. (b) Biopsy on twenty-fifth day of twenty-seven- 
day cycle after therapy, showing later results of progestin action. 


revealed a well-developed progestational endometrium (Pig. 7, b). Treatment was 
continued in a somewhat irregular fashion for 4 more cycles, and after twelve weeks ’ 
amenorrhea an Aschheim-Zondek test demonstrated pregnancy. The patient went to 
term, and has a healthy child. After two more years without treatment menses have 
continued at thirty- to thirty-nine-day intervals without periods of amenorrhea, but 
witliout further test of fertility. 


S. N. came for examination at the age of 33 because of loss of fertility after the 
birth of a first child at the age of 31 years. Menses had varied from one to tliree 
months in interval, five days’ duration, with aching dysmenorrhea since the prec- 
nancy. There were many climacteric symptoms present. A tendency to obesity liad 
developed, accompanied by acne. The basal rate was 16 per cent above the normal. 
Pelvic examination discovered cystic and enlarged ovaries and a retrovcrted uterus, 
which was corrected by pessary. The endometrium obtained on the twenty-eighth day 
of a 7-weok cycle .showed a very low grade of estrogenic activity, without evidence of 
progestin action (Fig. 6, b). The patient was therefore started' on hypodermic injec- 
tions of gonadotropic material from pregnant marc scrum (Gonadogen, Upjohn). 
After the use of IS do.^es of 10 units each, the amenorrhea of ten weeks was shown 
to be due to pregnancy, and she delivered a healthy second child at term. 
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The amount of treatment seems too small to be responsible for the result, but the 
tissue showecl distinctly that the ovarian activity was below expected levels, and the 
mechanical replacement of the uterus can hardly be lield accountable for the entire 
result. 

Results are not always so easily accomplished. Failure has been encountered, for 
example, in an otherwise healthy woman of 27 year.s, where endometrial biopsy on 
the twenty-fifth day of a twenty-seven-day cycle showed a poorly developed estro- 
genic hormone clTect, followed by anovulatory bleeding. Increasing doses of prephysin 
to the point of 20 injections of 100 units each in a single cycle failed to mahe any 
definite increase in the intensity of the estrogenic influence on the vaginal epithelium. 
It was concluded that the ovaries were not susceptible of stimulation by the means 
available, as in the case of Z. R. reported in the first section of this paper. 

A puzzling case is tliat of I. T., referred at age of .05 years because of sterility, 
followed by six months’ amenorrhea after a long period of years with four-week type 
of menstruation. The husband has, of cour.se, been examined and found to produce 
large numbers of motile sperm. Physical examination and history gave no unusual 
findings, and pelvic examination was not unusual. The study of vaginal epithelium 
showed low intensity of estrogenic hormone activity. Gonadogen was given in 20 
unit doses, o times in the first two weeks of the cycles, with improvement in regu- 
larity of flow but little increase in estrogenic response shown in the vagina. After 
two cycles with increase to 15 daily doses of Gonadogen there was more evidence of 
estrin action. During the fourth week of the cycle twenty-four-hour urine specimens 
were examined and found to contain 45 mg. pregnandiol glycuronidate in seven days, 
within normal expectations. Treatment was a bit irregular, amenorrhea occurred, 
but Aschheim-Zondek test made pregnancy unlikely, and the injections were re.sumed. 
The estrin activity continues to follow the treatment, sometimes approaching, but 
not equalling the normal expectancy of the second week of the cycle. Nevertheless 
five months’ amenorrhea, without pregnancy leaves an unsatisfactory result. The prob- 
lem is to determine the exact dosage needed to re-establish normal intensity of 
ovarian action. Tliis may be beyond clinical judgment with present methods for 
quantitative estimation of the needs. 

PRIMARY AMENORRHEA 

Complete absence of menstrual function in an adult woman presents 
not only a test of the adequacy of gonadotropic therapy, but also the 
problem of determining whether the deficiency is due to lack of pituitary 
.stimulation or lack of ovarian tissue which can respond to the stimulus. 
The methods already described can contribute to decisions on both 
aspects of the problem, as shoivn by the following two cases. 

N. S. was admitted to the p.sychiatric service at age of 25 because of numerous 
phobias, and a complicated personality problem involving great reticence about sex 
matters, extending even to refusal to permit bimanual pelvic examination by a 
woman physician. There had never been a menstrual flow. Acne, obesity, small 
breasts, and a masculine escutcheon were the only important physical findings. The 
basal rate was 8 per cent above normal. A woman assistant finally won her con- 
fidence sufficiently to secure vaginal epithelium samples with a pipette. These showed 
cells and debris typical of the castrate condition (Fig. 8, a). It was not certain that 
there were any ovaries. She was given 15 daily doses of 25 units each of prephysin, 
during which time a marked change appeared in the vaginal material, including the 
occurrence of reduced numbers of leucocytes, less mucus and debris, and the desqua- 
mation of typical cornified cells (Pig. S, h). There was a flow of blood stained ma- 
terial for one week, beginning five days after this series was completed. During this 
period of treatment, there was a marked improvement in the psychic condition, which 
has continued subsequently, making it possible for the patient to secure and keep 
emplojTuent. 
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Similar treatment was continued at home for G series of prephysin injections, but 
only a slight flow occurred, for one day on the twenty-second day after the flrst had 
appeared. Eight months later, on request, the patient returned and permitted ex- 
amination under anesthesia, and the uterus was found to be small. Tissue obtained 
by curette showed low intensity of estrogenic stimulation, resembling the ‘'Swiss 
cheese’^ hyperplasia with irregularl}’- dilated glands in some areas (Fig. S, d). 
There were two brief flows ten and seventeen days later, after resuming use of 
prephysin in 100 unit doses. The immediate result of this stimulation was not greater. 



Fig'. 8. — Case N. S. (a) Vaginal smear before therapy, showing- the small deep 
layer cells, leucocytes, degenerating epithelial cells and debris. (b) Smear after 
ten days’ treatment with prephysin, showing production of normal type vaginal 
squamous cells; beginning of corniflcation, and clearing of the field, (c) Smear taken 
after three months without treatment, showing some regression but presence of super- 
ficial type cells demonstrating continued low intensity of estrln action, (d) Biopsy 
obtained at same time as (c), showing irregular size and shape of glands in endome- 
trium, from low intensity, sustained estrin action. 


judged by vaginal epithelium, than the first use of 25 unit doses. In .spite of G cycles 
of monthly treatment, using 10 and later 15 doses of 100 units each, the tissue re- 
sponse was not improved, but there was sustained p.sychic development toward a 
healthy attitude. After three months without treatment the vaginal reaction still 
showed some evidence of activity, and treatment was resumed using the gonado- 
tropic pituitary extract of Armour, 300 Collip units per c.c. daily for fifteen days. 
With the use of this preparation subjective improvement was resumed about as 
promptly as with the previous use of prephysin. To date no further flows liave 










926 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


appeared. So far 4 flow.s have occurred in nineteen months, not a perfect record, 
but there has been obvious psychic improvement, the breasts have begun to develop, 
and it has been proved that there is ovarian tissue which can respond to artificial 
stimulation. The value of continued treatment is questionable. One can hardly hope 
to produce development to the point of fertility, and this may not be desirable. The 
social value of the results so far make the therapy wortli while from both the point 
of view of the patient and the physician. 

G. r. requested advice at age of 20 because of primary amenorrhea. Her only 
other complaints were of hot flashes, occasional vertigo, and small breasts. Basal 
metabolism was 6 per cent above the normal level. Under anesthesia the uterus was 
found to be small and retroverted. No endometrium could be obtained with a 
curette. She was started at once on use of 100 unit doses of prephysin daily for 
ten days, followed by similar doses on alternate days for twenty days. This series was 
repeated for 5 cycles without subjective change. The onlj' alteration in the vaginal 
epithelium was the apparance of ‘'mueified” cells on two occasions. No flow was 
recognized. Therapy was changed to the use of gonadogen, 10 unit doses given 
dailj% The result was a more definite stimulation as judged by slight cornification 
of vaginal cells, and a brief menstrual flow appeared after the second series of 10 
doses of 20 units each. The response, although slow in appearing, demonstrates 
again the presence of ovarian tissue which can be stimulated. Large doses and 
sustained therapy are required. Continued use of series of 20 doses, totaling 300 
units, given over periods of twenty-five days, repeated each month, has failed to 
induce further flowing, or more marked vaginal epithelial cell response. 

DISCUSSION 

As instruments for diagnostic study and the estimation of the progress 
under therapy, the curette and the biopsy puncii have advantages 
which make each of them necessary. For elimination of neoplastic dis- 
ease the curette is indispensable. With infantile uteri the curette is 
still the only way to secure tissue at times. But in making examinations 
where the progress of the cycle is not to be interrupted, where pro- 
longed hospitalization is impossible, or where repeated examinations 
are desired the biopsy technique is superior. We have not yet seen 
significant differences between biopsy specimens taken at different areas 
above the cervix at the same sitting. There is more variation between 
specimens taken at different depths beneath the lumen of the uterus. 
With attention to this feature, there is little risk of mistaking the effects 
of estrin and progestin in the endometrial glands. 

The Papanicolaou and Shorr teclmique^ for examining vaginal epi- 
thelium gives information similar to that obtainable by the vaginal 
biopsy method of Davis,*’ but with obvious advantages. Specimens are 
taken frequentlj* by the patients, and brought in for examination. This 
makes possible study of changes from day to day when desired. The 
results are interpretable only in terms of estrin action, witliout evidence 
of progestin effect. To meet this deficiency the use of the pregnandiol 
determination in serial twenty-four-hour urine specimens is the best 
method, unless endometrial biopsies are obtainable. The biopsy approach 
is easier for the gynecologist, requires less laboratory time, but is fre- 
quently not welcomed by the patient. One further great advantage of 
pregnandiol estimation is the possibility of quantitative determination 
of the intensity of progestin secretion. It is difficult to estimate deficien- 
cies of estrin or progestin action from the study of the biopsy speci- 
mens unless gross deficiency exists. Probably the success of a program 
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of treatment will be found increasingly to depend on the quantitative 
criteria for estimating progress. This has been the case in other endo- 
crine disorders, such as thyroid deficiency, diabetes mellitus, tetany, and 
the climacteric. 

The results presented at this time are selected from the patients 
studied for a sufficiently long time to make possible some judgment as 
to the adequacy of therapy. It will be evident that progress could have 
been measured more definitely and decisions made sooner in some cases 
if the vaginal epithelium and pregnandiol techniques had been freely 
available in the earlier years. More frequent use of biopsies has been 
limited bj’’ the cost of hospitalization for the purpose. Increasing expe- 
rience with this technique, with no unfortunate consequences after hun- 
dreds of biopsies, makes oiifice biopsj’^ by experienced gynecologists a 
safe procedure. 

We are still of the opinion that diagnoses as to the cause of amen- 
orrhea, irregular menses, menorrhagia, and sterility cannot be made bj^ 
any combination of history taking, physical examination, and pelvic 
examination, with ordinaiy laboratory tests. The use of the microscopic 
study of endometrium, or at times of the vaginal epithelium and the 
pregnandiol excretion give information of prime importance. Without 
such data diagnoses are inaccurate, and therapy is empirical. Such 
examinations are to precede the use of expensive and potent endocrine 
materials. To determine progress the history of menstrual flowing is 
likewise inadequate, unless fortified with similar examinations. 

It is still all too evident that the need is for more potent as well as 
purified pituitary preparations. Some cases respond sutificiently to the 
extracts now available. As these quantitative concepts of ovarian ac- 
tivity are applied to individual cases it will become easier to vary 
treatment to fit the patient’s needs, and also to decide at an early date 
which patients will probably not benefit from endocrine therapy. 

There has been too little experience to judge the relative merits of 
the various pituitary preparations we have employed. Our major ex- 
perience has been with prephysin ( Chappel Laboratory) . This is made 
from sheep and horse pituitaries. A small experience vnth gonadotropic 
antnitrin (Parke, Davis and Co.) reveals that this is active, but too low 
in potency for most uses. It is a hog pituitary extract, not yet released 
for sale. The trials of gonadogen (Upjohn Laboratory) have been dis- 
iiuetly encouraging. This is a preparation from the serum of pregnant 
marcs, standardized in a large unit, which makes comparison with the 
other materials difficult. It has the advantage of being a dry prepara- 
tion of great permanence, readily dissolved for injection, and so well 
purified that it causes less local reaction than other gonadotropic mate- 
rials. Our use of the gonadotropic extract (Armour Laboratories) is 
loo recent to warrant anything except the statement that it is appar- 
ently a safe material. The unit of standardization (Collip) is roughly 
one-tenth that used for prei)hysin. Large numbers of units must there- 
fore be employed to secure clinical results. 

We have deliberately presented cases demonstrating .succe.ss, partial 
success, and failure following endocrine treatment. This series does 
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illustrate what may be expected from endocrine tlierap.y in properly 
selected cases. These metliods avoid both the ordinary liazards of 
surgery and the dangers of loss of function from the removal of ovarian 
and uterine tissue so often considered necessary in treating menorrhagia 
in the past. 

SUMMARY 

From an experience with use of genuine pituitary gonadotropic ex- 
tracts for seven years, we are reporting examples of tlie results whicli 
may be expected in treating women for primary or secondary amen- 
orrhea, for menorrhagia and irregularity of menstrual cycles, and for 
relief of sterility. All the .s.yndromes ])re.sented here are considered to 
be the result of underactivity of ovarian hormones, dependent presum- 
ably upon underactivity of tlie anterior pituitary in supplying gonado- 
tropic hormones. For accurate diagnoses and conduct of treatment the 
use of endometrial biopsy and vaginal cpitbclial samples secured by 
pipette, as well as of pregnandiol determinations in urine, are shown to 
be important aids. If these aids fail to show definite response to treat- 
ment, even though menstrual flows are occurring at fairly regular 
intervals, the treatment may well be increased or abandoned. Tlie use 
of long series of repeated daily do.ses, extending for five to 15 days at 
the beginning of each men.strual cycle, seems necessary and is demon- 
strated to be safe. Results are not achieved in a single month. This 
study indicates the need for individualization of dose, and for the prep- 
aration of more concentrated pituitary extracts. 
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From a study of 79 cases of dy.sgcrminoma reported in the literature and in- 
vestigation of 19 instances available in the laboratory of Johns Hopkins Hospital, 
the author concludes that this newgrowth, representing less than 3 per cent of all 
malignant ovarian tumors, is relatively rare. It occurs in young persons usually 
under 30 years of age. It appears as a rapidly growing elastic, nodular mass in 
the adnexal region. In the more malignant types the retroperitoneal glands, peri- 
toneum, omentum, bladder and rectum rapidly become involved through metastases, 
which rarely appear in distant organ.s. Dj-sgerminoma may be associated with 
other forms of ovarian tumor. 

These newgrowths have a mortality between 35 and 00 per cent, with a slightly 
higher rate of recurrence and metastasis. 

The treatment of choice is removal of the growth with adjoining tube. If re- 
moval is impossible the patient should be given the benefit of irradiation. 

Hugo Eiibenfest 



VARIATIONS OF LIPOID CONTENT IN CERTAIN 
OVARIAN TUMORS'^ 
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the Department of Bio-Chemistry, University of Georgia School of Medicine, 
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INTRODUCTION 

T hus far, chemical investigations of tumors have detected little 
that indicates anj* marked deviation of the chemical processes of 
tumor cells from those of normal cells of similar origin. This is sig- 
nificant particularly -when it is coupled with the fact that tumor cells 
have the capacity to produce complicated products of metabolic action 
specific for the parent cells from which they arose. Witness adenomas 
of the islets of Langerhans or metastatic carcinoma of the thyroid. 

In applying these principles to the study of lipoids in certain 
ovarian tumors, much information may be gained, which, if properly 
evaluated, may become an open sesame permitting inquiry’- into the 
very origin of tumor cells. For here in these ovarian neoplasms the 
tumor cells seem to contain the same fats, lipoids, and chemical (hor- 
monal) activity as the normal cells from which the tumors arose. 

We, therefore, present this study in which allusion is made to the 
content and distribution of fats and lipoids in a group of ovarian 
tumors. 

LIPOIDS IN GRANULOSA CELL TUMORS 

Case 1. — Fig. 1 is a frozen section from a mature liomogeneous type of granu- 
losa cell tumor, stained witli sudan 111 and hematoxylin. Note the island of 
granulosa cells with its striking periepithelial garland of li25oid laden stroma cells. 
The granulosa cells contain very minute protoplasmic sudanopliilic droplets. De- 
posited in the connective tissue core that here and there invaginates the epithelial 
plug of granulosa cells are occasional aggregates of large coarse lipoid droplets. 
The cells of the connective tissue stroma immediately adjacent to the epithelial 
mass are large, swollen, heavily laden with very fine intensively staining sudan- 
ophilic granules and droplets. This thecalike reaction of the stroma suggests the 
probability that granulosa cells exert a profound influence on the connective tissue 
immediately in contact with it. The chemical activity (hormonal) of the neoplastic 
granulosa cells, as reflected by its lipoid deposition, is analogous to the normal 
maturing follicle just prior to rupture when the granulosa cells show but minimal 
luteinization in contrast with the abundant lijjoid accumulation in the theca interna. 

Case 2. — ^Fig. 2 is a frozen section from an immature trabecular type of granu- 
losa cell tumor stained with Sudan III and hematoxylin. The illustration shows 
the partial condensation of the solid masses of mesenchyme into trabecular struc- 
tures. The lipoid distribution follows no particular pattern. Large globules of 
fused fat droplets are found extra- and inti'acellularly here and there among the 
cells comprising the immature trabeculae. The undifferentiated connective tissue 
stroma shows a nondescript minimal scattering of lipoid droplets. The lipoids 
when st udied n-ith the polariscope are nonerystalline and non-ref ractile although 

’Presented before the Chicago Gynecological Society, October 21, 1938. 
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Fig, 1. — Case 1. Granulosa cell tumor (jnature homogeneous type). Note the 
periepithelial accumulation of lipoids (stained black) in the stroma simulating a 
thecalike reaction. (Sudan Ill-hematoxylin stained frozen section X150.) 


Fig. 2 . — Case 2. Granulosa cell tumor (immature trabecular tvpei. Note the lipoid 
distribution (black globules). (Sudan Ill-hematoxj-Iin stained frozen section X280.) 
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an occasional birefringent crystal is observed. The lipoids in this tumor are quite 
variable, for their presence is not encountered in all sections under study. 

LIPOIDS IN theca cell TUINIOR 

Case 3. — Fig. 3 is a frozen section from a thecoma stained "witli sudan III and 
liematoxylin. This illustration typifies the lipoid distribution in truly luteinized 
(pseudo) theca cell tumors. Large sheaves of connective tissue cells are surcharged 
■with intracellular sudanophilie granules. Occasionally the lipoids are in the form^ 
of larger droplets, some of which may be found extracellularlj% The intensity of 
the lipoid accumulation as brought out by the sudan-staining reaction varies in 
different areas of the same tumor. Some sheaves contain moderate to negligible 
amounts of sudanophilie lipoids. The dense white fibrous connective tissue core 
forms the matrix of the tumor. This may be abundant, altogether lacking, or 
comprise the greater part of the tumor. The lipoids are frequently more abundant 



Fig. 3. — Case 3. Theca cell tumor. Note the sudanophilie droplets stained black in 
illustration. (Sudan Ill-hematoxylin stained frozen section low power.) 


where the fibrillar connective tissue cells take on a plump fusiform epithelioid 
character. The fats, when studied with the polarizing microscope, show a marked 
abundance of refractile lipoids. They are for the greater part doubly refractile, 
i. e., anisotropic lipoids; biaxial, and show oblique extinction. 

In the normal ovary the counterpart of the cellular component of this tumor 
is found in the proliferating connective tissue that takes on thecalike properties 
in the formation of an atretic follicle or in the cells of the theca interna partici- 
pating in corpus luteum formation. Because of the intense sudanophilie character 
of the lipoids and the desmogenic nature of the constituent cells, these tumors 
liavo been designated xanthofibroma theca cellulare. 

Case 4. — Fig. 4 is a frozen section stained with hematoxylin and sudan III from a 
“theca-granulosa- ■* cell tumor previousl)' reported b^- us (.1. P. G. and B. B. G.)i 
in this Journal. The epithelial jdug of granulosa cells contains a comparatively 
meager amount of Upochromic granules. The stroma in juxtaposition to this mass 
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of granulosa cells shows marked sudanophilic accumulation. Surrounding the 
epithelial nest is a broad zone of tibromatous tissue composed of plump fusiform 
cells, which in part is so intensely sudanophilic that on gross inspection of the 
section it appears as a massive tomato red area in color. On studying these sec- 
tions with the polarizing microscope, an abundance of refractile lipoids is found 
in the fdjromatoid part of the tumor; these are, for the greater part, birefringent. 
Most of the birefractile crystals are biaxial and show oblique e.xtinction; a few 
show parallel extinction. The fats in the epithelial plugs show a smaller amount 
of refractile lipoids, but these arc mostly isotropic. Here side by side are neo- 
plastic granulosa and theca cell components in the same tumor, the counterpart 
of which is to be found in the normal ovary, in the ripening Graafian follicle 
with its periepithelial garland of theca cells. That granulosa-theca cell tumors 



Fig. 4. — Case 4. Granulosa-theca cell tumor. Note dense sudanophilic flbromatoid 
tissue surrounding a focal mass of granulosa cells (upper left). (Sudan Ill-hema- 
toxylin stained frozen section X135.) 


occur more frequently than is at present appreciated is quite probable, for in the 
embryonic development of the ovary, granulosa cells are formed in loco from 
ovarian mesenchjTue as are likewise the thecal and stromal tissue. In 1882 Maffucci 
recorded the details of an ovarian tumor in which granulosa and theca cells were 
predominant.2 


LIPOIDS IN ARRHENOBLASTOMA 

Case 5. Fig. 5 is a frozen section of the trabeculated type of arrhenoblastoma 
stained with Sudan III and hematoxylin. The mesenchyme attempts to form germi- 
nal cords; lipoid deposition in the tumor is limited to the Leydig cells accompany- 
ing the cords. The prototype of this tumor maj' be found in the male fetus as 
earl}' as five and six months when the Leydig cells laden with fat accompanying 
the trabeculae make their appearance in the male gonad. The lipoids in arrlicno- 
blastoma are limited in a great measure to the cytoplasm of the Leydig cells. Only 
a small part of these fats are refractile, and these are usually birefringent, show- 
ing oblique extinction. 
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LIPOIDS IN HYPERNEPHROMA OP THE OVARY 

Case 6. — Fig. 6 is a frozen section from a hypernephroma of the ovary stained 
witli Sudan III and hematoxylin. This neoplasm is very cellular. Large sinusoids 
demarcate the tumor into large cellular zones. The constituent cell is large ■with 
a proportionately large nucleus and nucleolus. The cytoplasm is spongy, contain- 
ing an abundance of sudanophilic lipoids. The distribution of the lipoids, however. 



Pig-. 5. — Case 5. Arrhenoblastoma — trabecular type. Sudanophilic Leydig cells 
accompany the condensation of the mesenchyma into cordlike structures. (Sudan 
Ill-hematoxylin stained frozen section X240.) (Courtesy of "VV. Schiller.) 



6. — Case 6. Hypernephroma of ovarj-. Note the lipoid distribution. Arrow 
points to typical lipoid crj^stals found in abundance in this tumor. (Sudan III- 
nematoxylin stained frozen section X300.) 


IS very irregular, being more pronounced in the vicinity of the sinusoids. The fat 
IS in the form of large, bright red lipoid cytoplasmic globules, or large, bright yel- 
low extracellular lipoid crystals. The latter are particularly noteworthy; they ap- 
pear to be oblong acicular crystals, arranged in bizarre fashion, frequently in 
fasciculated bundles or piled upon one another to give a laminated appearance 
or arranged in groups at an obtuse angle. Some of these are well illustrated near 
the left border in Fig. 6. The sections when studied with the polarizing micro- 
scope exliibit an abundance of xefractile lipoids. Some of the large crystals just 
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descriljed are isotropic; tlie larger number, liowever, are doubly refractile and 
show biaxial oblique extinction. When stained with Nile blue, the cytoplasmic 
globules are royal blue and the extracellular crystals pinhish yellow. 

In the classification of this neoplasm much controversy exists. Opinions confine 
it to the luteinizing granulosa cell tumors, the luteomas or the hypernephromas. 
Sections of normal corpus luteum, adrenal, hypernephroma of the kidney and supra- 
renal cortical adenoma were studied with Sudan IH and Nile blue stains. It is 
worthy of note that only in the suprarenal cortical adenoma are there to be found 
lipoid crystals that are identical with those observed in the hypernephroma of 
the ovary. The Nile blue stain brings forth an abundance of similar pinkish 
yellow crystals. These ci-j'stals, that are peculiar to both the hypernephroma of 
the ovary and suprarenal cortical adenoma, not only have comparative morphologic 
features and staining reactions, but also identical polariscopic characteristics. The 
lipoid study of this tumor supports the contention that its cells are derived from 
misplaced suprarenal nests in the ovary. 



Fig. 7. — Case 7. Krukenberg tumor. Note abundance of lipoids present. (Sudan 
Ill-hematoxylin stained frozen section X300.) 

LIPOIDS IK A KRUKENBERG TUMOR 

Case 7. — Fig. 7 is a Sudan III — hematoxylin stained section of a Krukenberg 
tumor. The lipoids are found haphazardly distributed and exist both as intra- 
and extracellular fat droplets. The fat, when studied with the polarizing micro- 
scope, proves to be nonrefractile. With tlie Mucicarmin stain an abundance of 
mucin distending the cytoplasm of the signet cells is apparent. Geists recently 
pointed out that one so-called luteoma reported in tlie literature, that he had occa- 
sion to examine, turned out to be a Krukenberg tumor. It is evident that the 
error in diagnosis could be attributable to the large amount of lipoids present in 
this so-called luteoma to warrant the possibility of such a diagnosis. iSince Kruken- 
berg tumors may contain lipoids, this finding proves that lipoids are not a dis- 
tinctive feature of the endocrine group of ovarian neoplasms. 

LIPOIDS IN A FIBROAIA 

Case S. — Fig. S is a sudan III — hematoxylin stained section of an ovarian fi- 
broma. The deposition of sudanophilic droplets is found particularly in the vicin- 
ity of nests of fibrous connective tissue cells rather than in the mature collagenized 
or hyalinized zones. Certain aspects in the clinical history of this case would 
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suggest the x^ossibility of a thecoma. The patient had menorrhagia of two and 
one-half weeks’ duration during each month with accompanying breast enlargement. 
After removal of this large unilateral tumor, the menses were reduced to a regular 
three-day flow, and the patient ceased to experience the cyclic breast enlargement. 
The great variation in the cellularity of the tumor, the collagenized zones, and the 
presence of fats in the tumor are also suggestive of thecoma. However, on polari- 
scopic examination, the lipoids are nonrefractile, thus differing from the lipoids 
in theca cell tumors. 



EiET. 8. — Case 8. Fibroma of tlie ovary. Note tlie lipoid deposition. (Sudan III- 
hematoxylin stained frozen section X280.) 


TECHNIQUE AND ANALYSIS 

In an attempt to e,stab]i.sli some basic facts concerning the lipoids 
in ovarian tumors, extractions and ebemical analyses of tbe fat con- 
tent were performed in eleven of the tumors in our series. Sections 
of tissue were taken from the best preserved portions of the tumor. 
The tissues were minced, weighed, and extracted for several hours, 
depending upon the size of the sample, with hot alcohol in a Sohxlct 
extraction apparatus. The alcohol extract was evaporated carefully 
to dryness and the residue extracted several times with small portions 
of ether. The ether extracts were combined, made to volume and an 
aliquot portion taken for analysis. The total lipoid material was 
determined by evaporating an aliquot portion of the ether extract and 
weighing the residue. This residue ivas taken up in chloroform. The 
chloroform extract was divided, one part being used for the deter- 
mination of cholesterol, the remainder for the estimation of lipoid 
phosphorus. 

In Table I, the term “total lipid” denotes the weight of the alcohol 
soluble material which was also soluble in ether. The “phospholipid” 
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values Aveve ai’rived at, by delerniiniiifr tbe total phosphorus in the 
ehlorot'onn extract above by 1lie Bri'r'rs inethocl. The amount of 
phosphorus was multiplied by 25.1 to get the charted values. Choles- 
terol Avas determined eolorimetrically by the acetic anhydride method. 
The term “lipid residue” denotes the alcohol-ether soluble material 
not accounted for as cholesterol and phospholipid. In Table I the 
11 tumors studied by chemical analysis are divided into 2 chemical 
groups. The ineretory group (1 to 7) supposedly yields telltale evi- 
dence of some endocrine disturbance. In this group there are 4 
granulosa cell tumors, 2 theca cell tumors, and 1 hypernephroma of 
the ovai-y. The nonineretory group (8 to 11) is supposedly Avithout 
endocrine significance. In this group there are 2 fibromas, 1 Kruken- 
berg tumor, and 1 probable rete cell tumor. It is noted that in the 
incretor.y group the phospholipid content ranges from 0.31 to 1.88 gm. 
per cent and the cholesterol levels from 0.34 to 1.27 gm. per cent of 
Avet Aveight. One fact is singularly brought out by analy.sis of this 
table and that is the comparatiAmly Ioav A'alues for pho.spholipid (0.08 
to 0.27) and cholesterol (0.02 to 0.29) in the non-incretory group. 
These values unequivocally permit the division of these tumors into 
tAvo clinical groups. 


Table I. Peiicentage of Lifoid Material 


DESCPvTPTION 

AS'EIGIIT 

OF 

TOTAL 

PER CEKT or 

AVET AVEIGHT 

OA'ARIAX TUMORS 

TISSUE 

GRAMS 

grams 

TOTAL 

LIPID 



LIPOID 

RESIDUE 

1. Granulosa cell 

0.57 

0.024 

4.21 

0,78 

0.46 

3.00 

(mature 

homogeneous) 

2. Granulosa cell 

0.27 

0.328 

5.23 

0.93 

0.34 

3.90 

(mature 

homogeneous) 

.3. Granulosa cell 

4.00 

0.120 

2.74 

0.92 

0.08 

1.14 

(immature 

trabecular) 

4. Granulosa cell 

1.30 

0.043 

1 

3.31 

0.31 

0.57 

2.43 

(mature 

trabecular) 

5. Thecoma 

0.79 

0.039 

4.94 

0.00 

1.05 

3.28 

(cellular) 

G. Thecoma 

2.11 

0.040 

! 

1.89 * 

1.19 

0.41 

0.29 

7. Hj'pernephroma 

0.97 

0.035 

3.03 

1.88 

1.27 

! 0.48 

8. Ketc cell (?) 


InK i BH 

WilM 


0.29 


9. Krukenberg 



— 


0.29 


10. Fibroma 





0.02 


13. Fibroma 

.50,80 

0.330 

0.00 

0.22 

0.12 


Tliecoina (Geist) 

3 09.00 

2.990 

2.70 

0.32 

1.30 

1.28 


In CA'aluating the one thecoma chemically analyzed bj"^ Gei.st,'’ Ave 
find his rather high value for total cholesterol, i.e.*, 1.10 gm. per cent 
AA'as matched by one of our thecomas, i.e., 1.05 gm. per cent Avhen com- 
pared to the ratio of cholesterol to total AA’cight of tissue. The fibromas 
under .studj .shoA\ ed lipoid accumulation Avhen .stained AAuth .Sudan III 
and in a measure simulated thecomas morphologically, HoArcA’cr, the 
polariscopie features of these lipoid.s and their Ioaa' cholesterol Amlues 
on chemical analysis I'ule out their consideration as thecomas. 
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Tlie gTamilosa cell tumors listed in the table as 1 and 2 resembled 
each other morphologically, both being of the mature homogeneous 
type. Frozen sections stained ivith sndan III yielded similar reactions. 
It is significant that the close comparative values obtained on chemical 
analysis corresponded to their morphologic similarity. 

DISCUSSION 

In our series of solid ovarian tumors studied with special lipoid stains 
there were included granulosa cell tumors (5), theca cell tumors (2), 
arrhenoblastomas (4), disgerminomas (4), Brenner tumors (2), Kru- 
kenberg tumors (2), fibromas (5), fibromyomas (2), fibrosarcoma (1), 
adenoeai’cinomas (2), as well as a hypernephroma of the ovary, a com- 
bined granulosa-theca cell tumor, and a possible rete cell tumor of the 
ovary. It seemed that fat may be encountered in ovarian neoplasms 
(exclusive of dermoids and teratomas) in at least three distinct con- 
ditions: (1) as a degenei'ative p)-oees,s, (2) as an inherent capacity of 
certain embryonal mesodermal tissue, and (3) as a product of tissue 
metabolism (hormone storage). 

In disgerminomas there may be found, in more or less abundant 
numbers, large maerophagie cells filled with sudauopliilic lipoids. 
These cells appear more numerous in the vicinity of necrotic areas. 
The fat is nonrefractile and probably degenerative. In Krukenberg 
tumors, fibromas, fibrom.yomas, etc., the lipoid deposition may be 
marked and is present in the form of intra- and extracellular sudan- 
ophilie granules and droplets or large fused globules. Brenner tumors 
show a meager amount of fat and this is found in the fibromatous 
tissue as minute round lipochromic granules resembling streaks of fine 
reddish sand. About some of the squamous cell nests, these fine 
grannies are occasionally more prominent. It appears that the lipoids 
in this group are part of a degenerative i^rocess. 

The question arises as to what significance maj’- be attached to the 
presence of lipoids in the incretory group of ovarian tumors. Does 
the presence of lipoids actually represent storage of hormones? The 
granulosa cell tumor’s not only vary greatly in their morphology but 
vaiy just as widely in their fat content, and yet have a predoniinantlj' 
similar clinical syndrome, that of estrogen stimulation. It has been 
assumed that granulosa cell tumors contain comparatively minor 
amounts of lipoids and that these are phospholipid in nature (Melnick 
and Kantei"'^. It has long been known that some granulosa cell 
tumors undergo extensive luteinization (pseudo). In 1910 Lecene® 
recognized a type of granulosa cell tumor rich in fats and lipoids, 
which he termed “folliculome lipidique. '' Moulonguet'^ and Plate® 
have reported similar eases. In Moulonguet’s case there was an abun- 
dance of double refraetile lipoid.s, i.e., cholesterol and cholesterol 
esters. Loeffler and PrieseF separated from the granulosa cell tumors, 
the xanthofibromas, a desmogenic group rich in lipoids. It has been 
sliovm that a goodly amount of the fats in this group, noiv commonly 
referred to as thecomas, is in the form of doubly refraetile lipoids, i.e., 
cholesterol esters. In the combined grannlosa-theca cell tumor re- 
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ported by ns the doubly refraetile fats Avere particularly abundant in 
tlie fibromatoid part of the tumor. It appears that both granulosa cell 
and tbeea cell tumors give more or less identical clinical syndromes 
in spite of the fact that on polariseopic study the amount of doubly 
refraetile crystals may be minimal, or lacking in one and abundant in 
the other. The chemical analysis of these tumors, however, .shows that 
both have quite an amount of total cholesterol, though this value tends 
to be much higher in theca cell tumors. 

What influences the deposition of an abundance of lipoids in certain 
of the incretory tumors, and not in others? When granulosa cell 
tumors contain an abundance of lipoids they are spoken of as lutein- 
ized granulosa cell tumors. Theca cell tumors contain an abundance 
of lipoids, and by the same token are luteinized theca cell tumors. 
The evident corollary presents itself that theca cell tumors may well 
exist that are not luteinized, just as theca and potential theca cells 
exist in the normal ovary. In this series one fibrosarcoma of the ovary 
on microscopic study (in i-eality a A'ery cellular fibroma) exhibited 
every characteristic that is generally attributed to the thecoma, except 
that with Sudan III stain, lipoids were not demonstrable and clinically 
did not yield endocrine disturbances. Ti-aut and Butterworth^'’ have 
done some excellent experimental work on mice, and have sugge.sted 
that there exists an undifferentiated (unluteinized) and a differenti- 
ated (luteinized) type of theca cell tumor. By irradiating the mouse 
ovaries these authors have produced gi’anulosa cell tumors as well as 
so-caUed luteomas. They concluded, however, that “luteomas are 
formed by luteinization of the granulosa cell tumors thus produced.'' 

One point should be made clear; the abundance of lipoid in the in- 
eretory tumors does not necessarily mean luteinization. Lipoid deposi- 
tion and luteinization are not synonymous (Varangot“). Luteiniza- 
tion is mirrored in the endometrium by the production of a secretoi’y 
phase. The endometrial studies in most of the thecomas, so-called 
lutein cell tumors (luteomas) and luteinized granulosa cell tumors 
have shown an excessive estrogenic effect, i.e., cystic glandular hyper- 
plasia. 

The lipoids in arrhenoblastoraa follow a defiiiite pattern. The lipoid 
accumulation is practically wholly confined to the Leydig cells accom- 
panying the mesenchymal masses, cords, or tubules.*^ The lipoids in 
the four cases studied witli the polarizing microscope were identified 
for the greater part as nonrefraetile, with but a small amount of 
birefringent crystals showing oblique extinction. In contrast to this 
finding we mention the ease report of GnassB^ found that “double 
refraetile ciystals were conspicuous in the interstitial cells.” 

Hypsi’nephiomas of the ovary have beeii the .subject of much con- 
troversy. Ihese tumors, like the suprarenal cortical adenomas, may 
be virilizing in their effect. The presence of a great abundance of 
morphologically .similar isotropic and anisotropic lipoids of similar 
staining reactions with Nile blue sulfate and sudan III in both the 
suprarenal cortical adenoma and the hypernephroma of tlie ovavy 
studied by us permits of a more than casuistic inference. 
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Some significance, therefore, can be attributed to the lipoids in 
ovarian tumors. The deposition of lipoids in the incretoiy group re- 
sembles the deposition of lipoids in the normally functioning ovarj’", 
i.e., in the luteinization of theca cells, in the accumulation of lipoid 
droplets in the granulosa cells of the maturing Graafian follicle, and 
the corpus luteum; or the lipoid deposition maj’’ correspond to that 
observed in the male gonad after the fifth month of fetal life. It is 
assumed that in the normal gonad, both male and female, lipoid 
deposition is a process closely linked Avith endocrine metabolism and 
hormone storage. May it not be sm*mised that the lipoids in the in- 
cretorj^ group of OAmrian tumors are a part of a similar process? 

CONCLUSIONS 

Tissue sections from 32 solid OAmrian neoplasms Avere studied AAuth 
Sudan III and Nile blue sulfate stains to ascertain the lipoid distribu- 
tion. From this series, eight cases Avere selected to illustrate the 
.specific and nonspecific distribution of the lipoids. 

Fat stained sections Avere studied AAdth the polarizing microscope, to 
ascertain to Avhat degree refractile and nonfractile lipoids AAmre pres- 
ent. The refractile lipoids Avere studied for their isotropic and aniso- 
tropic qualities, as Avell as for their axial and biaxial features. 

Extraction and chemical analysis of the fat content in 11 of the 
tumors Avere done. Determinations Avere made on total lijDoid mate- 
rial, total cholesterol, and lipoid phosphorus. It Avas found that the 
ineretory tumors differed from the nonincretor}’’ tumors, in that the 
former haA'e a consistent!}^ greater phospholipid and cholesterol con- 
tent than the latter. 

The chemistry of tumor cells is Amry much like that of the normal 
cells from AAdiich they arise, particularly in regard to their lipoid 
storage and chemical metabolism. The application of this principle 
may proA^e of A'alue in determining an acceptable classification of the 
ovarian neoplasms. 

Tli^e authors gratefully acknowledge their indebtedness to Edgar R. Fund, Augusta, 
f advice and assistance rendered during the execution of this work and 
to 'vai^r Schiller for permission to use his sections of arrhenoblastoma. AA^e wish to 
inank Otto Saphir, Chicago ; Charles Geschicter, Baltimore ; Joseph Riopelle, Alon- 
^''itchard, Montreal ; J. JI. Neely, Lincoln, Neb. ; M. J. Schlesinger, Boston, 
tor sections of tissue, some of which were of extreme usefulness in this study, also to 
the Spencer Lens Co. for the petroscope employed. 
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DAILY GONADOTROPIC HORMONE TESTS DURING FIFTY 
COMPLETE IMENSTRUAL CYCLES^ 

Fred E. D ’Amour, Ph.D., Dorothy Fukk, M.A., akd 
Helen Liverman, MA., Denatsr, Colo. 

(From the Jicsearch Lahoratorics of the VniversUy of Denver) 

T he developmeni in civilized man of a greater sense of responsibility 
toward the consequences of his sexual encounters has led to a demand 
for information which could be used in controlling such consequences. 
Since the survival period of egg and sperm is short, the time relation- 
ship between ovulation and the sex act is immediately apparent as a 
determining factor and the importance of Icnowing at Avhat time during 
the menstrual cycle ovulation occurs is therefore obvious. 

Many techniques have been used. Hartman, in his excellent volume, 
Time of Ovtilation in Women, de.seribes these methods and evaluates 
the results. Although not considering the question definitely answered, 
he finds the evidence from all sources sufficiently confirmatory to justify 
the statement: 

“On the whole the best evidence points to a niidintcrval ovulation a.s the rule 
for the human species. As the more objective and reliable proofs accumulate, they 
show a trend decidedly toward a complete denial of ovulation in the last quarter of 
the cycle, i.e., toward the establishment of the Knaus-Ogino law. But thus far we 
cannot yet give this final approval. We still have a long way to go before we can 
brand as a falsehood a woman’s as.sertion that .she conceived in the so-called sterile 
period of the cycle. Tliere is still insufficient data for any actuarial expert to base 
the cost of insurance that might bo sold with a book advocating the safe period. 

“Nevertheless, the opponents of the safe period are more and more placed on the 
defensive as new facts accumulate.” 

We may accept the view, tlien, that ovulation in tvomen occurs u-sually 
during the midinterval of the menstrual cycle. If, however, the ques- 
tion be altered to read: “Does ovulation occur only during the mid- 
interval?” we do not find the evidence for an affirmative an.swer nearly 
as complete. Since the publications of ICnaus and Ogino appeared, in 
which the principle of midinterval omilation was most strongly estab- 
lished, many inve.stigators have devoted their attention mainly to this 
portion of the cycle and have neglected the earlier and later parts. This 
is particularly true where the direct method, that of ovarian in.spection 
at laparotomy, has been used. And a rather imposing number of woi’k- 
ers (Stein and Cohen^ cite ten) have expi’cssed the view that extra- 
cyclic ovulation may occur, either spontaneously or as a result of coitus. 
In other woi’ds, while a mass of data support the view’ that ovulation 
usually occurs during the midinterval, there is no .such wealth of evidence 
that it occurs only at that time. 

In the present study w’e attempted to obtain information concerning 
the time of ovulation by testing the day-by-daj’ urine excretion for gon- 

•Tliis jnvestiR.'ition was .supported in part bv'a prant from the Penrose Fund of 
the American Pliilosophical Society. 
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adotropic hormone during 50 complete menstrual cycles. Not nearly 
enough data have been obtained to justify any far-reaching conclusions, 
but we are convinced that at least the possiliility of several ovulations oc- 
curring per cycle has been established. If this possibility is to be taken 
into account, future studies will have to be so conducted that every day of 
the cycle is considered of equal importance. For such studies the method 
of urinalysis seems best suited as no method can be used which makes 
too great demands upon the forbearance of the subject. Daily uterine 
biopsies, uterine motility tests, withdrawal of blood, to say nothing of 
laparotomies, are clearly out of the question. "Wliether a positive test 
for gonadotropic hormone indicates that ovulation is impending or has 
occurred will be discussed later. 

Experimental. — Ivurzrok^ in 1934 reported a study in which the method of testing 
the urine for gonadotropic hormone was used. This method is a modified Aschhoim- 
Zondek pregnancy test^ in which an aleoliolic precipitate from 66 c.c. of urine is 
injected into a mouse. We liave carried out preliminary studies in which this 
method was employed except that rats were used. (Herein may lie the reason for 
our failure to duplicate Kurzrok’s results, as the mouse may be a more sensitive 
animal. This is true of the gonadotropic substance in menopause urine, which our 
substance resembles. Vide infra.) In any case, three complete cycles were tested by 
this method, no positive reactions occurred; the amount of urine was then doubled, 
eleven cycles being tested, a few scattered positives appeared. The amount was then 
increased to 240 c.c. The precipitates from this amount of urine were frequently 
toxic and although three more cycles were tested no positive reactions were obtained. 
The method of Katzman and Doisys was then employed on 13 cycles. Again a few 
positive reactions were found but many of the animals died, making the study in- 
complete. None of these C 5 ’cles is included in the present report. 

The method next adopted and which proved very satisfactory, was that of Levin 
and Tyndale,6 in which tannic acid is used as the precipitating agent. Either twelve- 
hour nocturnal specimens or full twenty-four-hour siimples were collected, the active 
principle obtained by precipitation and, in the case of twelve-hour samples the entire 
precipitate, in case of twenty-four-hour samples one-half the precipitate, injected into 
a twenty-six-day-old female rat. Injections were made daily for three days and the 
animals sacrificed at the end of one hundred hours. A test was considered to be 
positive if the weight of the ovaries was double that of those in control animals. 
As a matter of fact, there were very few cases where any doubt existed as to whether 
a reaction was positive or not, the average weight of the ovaries of positively react- 
ing animals being 52.2 mg. while that of 253 control animals was only 10.7 mg. Usu- 
ivlly a series of animals would be examined showing no evidence of ovarian stimula- 
tion whatever. The next animal would show a gaping vagina, heavy estrus smear, en- 
larged uterus and ovaries hj'peremic, greatly enlarged and mulberry-like in appear- 
ance. Sometimes this reaction was still pre.^ent in the following animal, usually, 
however, it lasted only one day and again a series of completely negative animals 
would be encountered. Nearly all positive ovaries were sectioned and studied 
microscopically. The precipitate was remarkably nontoxic although in a few 
cases an animal died. AYe were fortunate that in these rare cases one animal of the 
pair survived and each day of the cycles presented is represented by at least one, 
usually by two, animals. Toxic effects were noted only during the warm months. It 
is a weakness inherent in this study that the number of animals per test is not 
greater. However, after the discouraging rc.«ults obtained using smaller amounts of 
urine, we believed that the concentration of gonadotropic substance was in no case 
very great and that it would be better to use large doses and obtain unequivocal 
positive reactions when they did appear than to distribute the material among a 
larger number of animals. At present we are using the uterine weight method of 
Levin and Tyndale." This method is apparently more sensitive and permits the 
use of larger numbers of animals. It may be mentioned, however, that the total 
number used in this study, including the preliminary studies, exceeded 4,000. 
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RESULTS 

The results are presented in Charts 1 and 2 and are suminarized in 
Table I. We desired to take into account variations among individuals, 
and variations from month to month in the same individual. Five of tlie 
12 subjects were therefore te.sted through from six to eleven consecutive 



Chart 1. 

Cliarts 1 and 2 .- — The blocks signify positive tests for gonadotropic substance. The 
different types are summarized in Table I. 


Table I. Classification of Cycles 
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No positives at all 

3 

6 

1 

One positive, falling between days 

16 to 1.3 

21 

42 

1 a 

One positive, falling on day 19 
or 20 

2 

4 

2 

Two positives?, with 6 to 12 days’ 
interval between 

13 

20 

2 a 

Two positives, ver^' close together 

2 

4 

O 

•.> 

Tliree positives, at fairly regular 
intervals 

9 

18 
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cycles. These women were for the most part university students and 
fcJieir faitiiful cooperation in saving twent 3 *-four-honr lU'ine specimens 
(a decidedly’' inconvenient and oecasionallj’' embarrassing task) is greath* 
appreciated bj’" the authors. A brief statement concerning each of the 
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Cliart 2. 


subjects studied over long peiaods follows; tlie ages of tlie otlier subjects 
varied from 19 to 30, all were single Avith normal gynecologic histories. 

Subject A. Aged 25, single, gynecologic history normal. 

Subject B. Aged 36, single. Menses painful and protracted, condition later 
diagnosed as endometriosis. 

Subject C. Aged 39, married, mother of three, gynecologic history normal. 

Subject E. Aged 20, single, g 3 'necologie history normal. 

Subject P. Aged 20, single, gynecologic history normal. 

It is at once apparent that positWe reactions appear Avith far greater 
frequency than Avould be expected and that no type of cycle can be con- 
sidered characteristic for a given subject. The classification into tj^pes is 
made only’- for the purpose of summarizing the results obtained in this 
study. The nrunber of cycles, in vieAV of the great variation shoAAm, is 
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not nearly large enough to justify the conclusion that all cycles would 
fall into these groups nor tliat these percentages would hold for all 
women. 

Hisiologic llcsuUs . — As slated, most of llie positively reacting ovaries were studied 
microscopically. Again, larger numbers of animals should have been used in order 
to take into account individual difTercnces among animals. Tliis, for the reasons 
mentioned, was impossible. In general, it can be said tliat this substance is primarily 
follicle stimulating in its etfect, however, varying degrees of luteiiuzation had oc- 
curred in the heavier ovaries. No great ditference in tliis respect could be noted 
between the positives found during the midinterval and those occurring at other times. 
Thus, so far as the eti'ect xn-oduced on tlie rat. ovary is concerned, tliere is no qualita- 
tive difference in the iiormone produced at different times during the menstrual 
cycle. 

Nature of the Gonadotropic Snhftlance . — Comparative studies have been carried 
out on the gonadotropic substance contained in normal urine, prolan (from pregnancy 
urine), the gonadotropic substance in menopause urine and anterior lobe extracts. 
These results will be x)ublished elsewhere but may be summarized here. So far as 
its action upon increase in weight of ovaries and corpus luteum formation is con- 
cerned as well as its action upon the testes and .seminal vesicles of immature males, 
the substance in normal urine seems clo.«eIy related to, if not identical with, that 
present in menopause urine. The latter is believed by many investigators (Van 
Dyke,8 pages 228 and 229) to be the true follicle-stimulating hormone of the anterior 
pituitary, with which belief our studies arc in agreement. 

DISCUSSION 

The mo.st important question in connection with this study is whether 
the sudden appearance of a high concentration of a substance wliich is 
capable of stimulating ovarian development in immature rodents sig- 
nifies that ovulation in the human producing it is either impending or 
has occurred. It must be admitted at once that no such proof exists. 
However, the same doubt must prevail as to all indirect methods. Even 
inspection of the ovaries at laparotomy does not yield absolutely 
definite information. In fact, Hartman,^ questions whether any ob- 
server is qualified to judge the age of a ripening follicle accurately 
enough to predict when it will rupture or to state with assurance how 
old a corpus luteum may be and thence deduce when ovulation had oc- 
curred. Of indirect methods whose use is practical over extended 
periods, the a.ssay of the urine for gonadotropic sub.stance seems to us 
the one which gives information mo.st in harmony with present views con- 
cerning the control of ovulation. If any one view concerning ovarian 
control may be said to have gained universal acceptance it is the belief 
that this function is under hypophyseal control. There is no good 
evidence for species differences in re.spect to hypophyseal hormones, 
in other words, a substance which stimulates the ovaries of the immature 
rat would, presumably at lea.st, stimulate the human ovary. Further, 
so far as our studies go, the urinary product possesses properties similar 
to, if not identical with, those of the anterior pituitai’y hormone itself, 
and, again presumably, may be considered as originating there. 

On the assumption that the sudden appearance of a high concentra- 
tion of gonadotropic substance in the urine indicates ovulation, examina- 
tion of the data indicates that this occurred once during the cycle in 23 
eases (46 per cent) ; twice in 15 cycles (30 per cent) ; three times in 9 
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cycles (18 per cent) ; and not at all in 3 cycles (6 per cent). These 
last may be interpreted as representing anovnlatoiy cycles, the existence 
of which, in the monkey, is certain, and in the hninan being probable. 

There are reasons for lielieving that ovulation may occur more than 
once per cjmle. Of perhaps least importance, but not to be completely 
disregarded, is the frequent failure of conscientious elfort on the part of 
intelligent women to control conception by means of the so-called safe 
period technique. Many of these failures may be due to errors in calcula- 
tion, resulting from irregularities in the length of the menstrual cycle, 
but others ma 3 ' well be due to extrao\nilations. 

A paper lias recently appeared by Samuels^ in which the time of OAmlation was 
determined by means of the cycloscope. (This is a device wliich permits determina- 
tion of the time of oxyhemoglobin reduction spectroscopically.) The author con- 
cludes that mature women always ovulate twice per cycle, young women three times. 
Here, as in all cases of indirect determination, doubt must exist as to the certainty 
of relation between the observed phenomenon and ovulation. However, Samuels has 
in some cases verified the result obtained spectroscopically by examination at 
laparotomy. 

Certain other studies are suggestive in this connection. Gustavson and others^o 
have reported on the excretion of estrin during the menstrual cycle. In tliis study we 
found that estrin excretion occurred typically in two peaks, the first being considered 
as related to follicular maturation and the second as due to corpus luteum activity. 
These peaks might be explained on a different basis, namely as two successive 
follicular maturations (perhaps in both cases followed by ovulation) during the 
same menstrual cycle. We are at present investigating this relationship by assay- 
ing the same urines for both the gonadotropic principle and for estrin. 

A final point be made for the case of multiple ovulation on the 
basis of the data presented. If one includes days 16 to 13 as representing 
the midinterval, 41 of our cycles (82 per cent) show a positive reaction 
at that time.- If one broadens the midinterval to include dais’s 20 to 11, 
47 cycles (94 per cent) are positive. If one includes only the positive 
cycles, the incidence is 100 per cent. This conforms with the evidence 
from other sources and strengthens the view that the positive response 
indicates ovulation. But if that be true, one is almost forced to assume 
that positive reactions at other times indicate the same thing. As was 
pointed out previously, the response at other times was just as strong 
quantitatively^, as indicated ovarian Aveights, and of the same nature 
qualitatively’-, as indicated by'- histologic study'-, as that obtained during 
the midinterval. The explanation may'- be, though this is speculation, 
that the ovarian cymle and hy'-pophy’-seal cy’^cle are independent, and the 
gonadotropic hormone Avill only'- produce o-vulation if the ovary'- is in 
proper phase Avith it. 

As concerns the use of such a test as this in the diagnosis of sterility'- 
of hyqDophy'seal origin, one is perhaps on safer ground. Barring the 
complication of an occasional anovulatory cy'-cle in the normal female, if 
day^ by day^ tests over a period of several cycles Avere consistently nega- 
tive the diagnosis of sterility'- due to failure of the hy'-pophysis to stimu- 
late the ovary Avould be justified. This Avould indicate as AA’^ell that the 
treatment should consist of gonadotropic rather than estrogenic hor- 
mones. HoAvever, prolan Avould certainly not be indicated, as the effect 
desired is a follicle-stimulating, not a luteinizing, one. Until potent 
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gland extracts are availalile, efforts to prepare a potent gonadotropic 
preparation from menopause urine (or pregnant mare serum) would 
be worth while, as these substances appear to have the same properties 
as the gonadotropic substance produced by the nonnal female during 
the menstrual cj’-ele. 

SUMjMAEY 

1. Day by day tests of the urine for gonadotropic liormone were made 

during 50 complete menstrual cycles. The tannic acid precipitation 
method was used. Positive re.sponses were found as follows: (a) Dur- 
ing 3 cycles, no positive response, (b) During 21 cycles, one positive 
response, falling between days 16 to 13. (c) During 2 cycles, one posi- 
tive response, falling on day 19 or 20. (d) During 13 cycles, two posi- 

tive responses, with a 6- to 12-day interval between, (e) During 2 
cycles, two responses, falling very close together, (f) During 9 cycles, 
three responses at fairly regular intervals. 

2. The bearing of these findings upon the question of the time of 
ovulation is discussed. The only conclusion that can be di’awn is that 
either ovulation frequently occurs more than once during the menstrual 
cycle or else that ovulation is not directly dependent upon hjqiophyseal 
stimulation. In either case, the reproductive cycle in the human female 
is apparently a more complex and variable phenomenon than is usually 
supposed. 
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THE ETIOLOGY AND TREATMENT OP ENDOCERVICITIS 
AND CERVICAL EROSIONS- 


Antpiony Wollner, M.D., F.A.C.S., New York, N. Y. 

(From the Gynecological Department of the Neio Yorlc Post-Graduate Eospital) 

E NDOCERVICITIS is not a sharpl.y defined clinical or histologic 
entity. An excessive amount of cervical discharge, Avith or without 
erosion, is clinically regarded as evidence of endocervicitis, but since the 
normal cervical mucosa contains mucus-secreting glands, a certain 
amount of discharge is physiologic, and it is difficult to draAV a dividing 
line between a normal and a pathologic amount of secretion. A definite 
diagnosis is possible in those eases in Avhieh the cervical discharge is asso- 
ciated with a reddened area around the external os, the so-called erosion. 
It is generally believed that an erosion does not exist without endo- 
eervieitis, from which it originates. Histologically, the diagnosis of a 
simple endocervicitis Avithout erosion is based on the presence of hyper- 
plasia and hypersecretion of the glandular elements. In many eases in- 
flammatory changes in the stroma are inconspicuous or entirely absent, 
the prominent microscopic feature being the preponderance and hyper- 
activity of the columnar cells. Marked mitotic activity, Avith croAvding 
and desquamation of the columnar cells, is considered as the manifesta- 
tions of an inflammatory process. The histogenesis of erosions has long 
been the subject of controversy and a voluminous literature is available 
on this subject. Erosion, histologically, is not AA^hat the term implies, 
the protective epithelium not being really lost. The red area, AAdiich 
resembles a denuded surface, is covered Avith a single layer of columnar 
epithelium. By A\'hat mechanism the squamous epithelium of the portio 
disappears, to be replaced by columnar cells, is unknoAvn. The generally 
accepted AueAv is that the irritating hypersecretion macerates the 
squamous epithelium, Avhich results in a denudation around the ex- 
ternal os. This denudation exists for only a short time, the columnar 
epithelium of the endocervix proliferating rapidly OAmr the raAv area. 
It has been contended that this alteration is due to the fact that 
columnar epithelium is more resistant to maceration than is squamous 
epithelium. Infection is regarded as the causative factor behind these 
histologic changes. The iiwasion of the ceiwical glands by bacteria 
produces hyperemia, Avhich eventually leads to hyperplasia and hyper- 
secretion. 

The histologic interpretation of endocervicitis and erosion, and the 
etiologie deductions therefrom, are based on the assumption that the 
cervical mucosa maintains a constant histologic structure, in AA^hieh cyclic 
transformations due to ovarian hormone influence do not occur. In 
previous papers I have reported my observations, AA^hich demonstrated 
menstimal cyclical changes in the cerAdcal mucosa and their correlation 

•Read at a meeting of the Brooklyn Gynecolosical Society, Pocemher 2, 1938. 
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with, ovarian hormonal activity. I also pointed ont that various phases 
of the histologic cycle of the endoeervix may he erroneously interpreted 
as inflammatory reaction. It is evident that the etiologic and histologic 
conceptions of endoeervieitis and erosion were formulated on a basis 
which, mj’- previous studies seeminglj’’ controverted. The hormonal in- 
fluence on the cervical mucosa is such an important factor in this 
structure ’s physiologic activity that a proper evaluation of the histologic 
findings does not seem possilile wdthout a knowledge and full appreciation 
of the effects of the ovarian hormones. If this premise is correct, it 
would seem logical to predict a revision of some of the previously held 
views concerning cervical erosion and endoeervieitis. 

To demonstrate the influence of the ovarian hormones on the cellular 
structure of the endoeervix, I have carried out some experimental 
studies on six women whose cervical mucosa was subjected to the 
atrophic changes incidental to castration or the physiologic menopause. 

Of the 6 patients selected, 3 were castrated surgicallj’’ because of 
bilateral tiibo-ovarian disease, and 3 were undergoing a natural meno- 
pause. These 6 women were divided into 3 pairs. Those in Group I 
were given estrin exclusivelj’’, in Group It progestin only, and those in 
Group ni were treated with both estrin and progestin. In each in- 
stance a cervical biopsy was taken before beginning hormonal treat- 
ment, and the histologic picture was similar in all 6 cases. The stroma 
as well as the glandular structure undergoes characteristic changes after 
the cessation of menstruation. The stroma becomes dense connective 
tissue, and the cells are small, pj^cnotic. The blood vessels have un- 
usually thick muscular walls. The glands are regular in outline, round 
or oval shaped, with collapsed lumina. The lining epithelium in some 
of the glands is completely cast off, whereas in others the columnar cell 
lining reveals signs of pyknosis. Inacthity and gradual disappearance 
of the columnar cell elements are the outstanding features of the meno- 
pausal cervical mucosa. I observed that after surgical castration these 
atrophic changes progress rapidly, whereas in the physiologic menopause 
this alteration is more gradual. This seems to indicate that ovarian 
hormone production may continue for a long time after the clinical onset 
of the menopause. 

Another cervical specimen was taken after the completion of the hor- 
monal treatment, and the two .specimens in each case were subjected to 
a painstaking comparative histologic study. The history and photo- 
micrographs of one case in each group are detailed herewith. 

Case 1. A 41-year-ol(l woman, married nineteen years, liad one miscarriage twelve 
years previously, but no other pregnancies. Men.strual history normal. She presented 
herself complaining of a profuse yellowish bloody di.scharge of two weeks’ duration, 
with severe abdominal pain in the left lower quadrant, backache, and frequent, pain- 
ful urination. Gjuiecologic examination revealed a profuse discharge from the 
cervical canal, tinged with blood. The portio appeared normal. The corpus was 
enlarged, firm, and in good position. On the left side a large, tender tubo-ovarian 
mass which extended back to the cul-de-sac was palpable. The right adnexa could 
not be felt. The diagnosis of a left tubo-ovarian ab.scess Avas made. Operative 
findings confirmed the diagnosi.s, Avith the addition of diseased adnexa on the right 
side. A bilateral salpingo-oophorectomy Avas done Avith conservation of the uterus, 
and the patient made an uneventful recovery. 



WOLLNER ; ENDOCER\r[CITIS 


949 


Eight Aveeks after the operation, examination of the patient revealed a small, 
atrophic portio, complete lack of discharge, a small uterine corpus, and a free pelvis. 
Before the institution of hormonal treatment a cervical biopsy was taken, the lus- 
tologic study of which revealed the following: The surface was covered with a single 
layer of columnar epithelium with pyknotic, deeply stained nuclei. Some of the 
glands, which were oval or round in shape, had regular outlines and were lined 
with columnar epithelium similar to that found on the surface. These glands had 
collapsed lumina and did not reveal any signs of secretion. In the majority of the 
glands an extensive desquamation of the lining membranes was noted. The stroma 



Fig. 1. — Atrophic cervical mucosa in Case 1. 



Fig. 2 — Cervical mucosa in Case 1 after the administration of 48,000 rat units of 

progj-non B. 
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was a dense connective tissue with a conspicuous number of thick-walled, contracted 
blood vessels. Fig. 3 illustrates a typical area of this specimen under low power. 

The patient received hormonal treatment over a period of six weeks. All to- 
gether 48,000 rat units of progynon B were given intramuscularly. After 
the last injection another cervical specimen was obtained, which revealed the fol- 
lowing picture: The surface of the mucosa showed extensive folding, imitating 
papillae. The epithelium was of a high columnar type; the nuclei were pale and 
swollen, migrating toward the center of the cells, A conspicuous number of mitoses 
could be seen. The glands were numerically increased, and markedly distended and 
branched. The lining epithelium of the glands was high columnar, with increased 
cytoplasm, which narrowed the glandular lumina. The nuclei were pale, approaching 
the center of the cells and leaving in many places a lucid zone between them and 
the basis. The stroma colls had swollen nuclei, and the connective tissue fibers were 
separated by marked edema. The blood vessels were distended by erythrocytes and 
a few white cells (Fig. 2). 

This case demonstrates the change of an atrophic cervical mucosa into a highly 
active structure following the administration of large doses of e.strin. In some places 
the typical, picture of a glandular hyperplasia was produced, similar to that found m 
cases of cndocervicitis. The structure of the glands resembled the one usually found 
in the late proliferative menstrual pha.'-'e. The histologic tran.sformation of a dense, 
ischemic connective tissue into an edematous and hyperemic structure simulates an 
inflammatory condition. In the cour.se of the treatment changes were noted in the 
gross appearance of the cervix. The small, firm anemic and dry portio gradually 
changed into a larger, soft, pink-colored structure. After the administration of 
10,000 R.U. of progynon B, a scant discharge appeared from the cervical canal, 
which was noticeable throughout the period of treatment. 

The other case in this group was that of a woman who was surgically castrated 
for bilateral cystic disease of the ovaries. The fu'st cervical specimen taken ten 
weeks after the operation showed an identical histologic picture as in the first speci- 
men in the case just described. This patient was given 35,000 R.U. of progynon B by 
intramuscular injections over a period of three weeks. The cervical specimen taken 
after the completion of the treatment revealed a moderate increase in the number 
of the glands. The glands were of irregular outline, profusely branched, and the 
lining epithelium was of a high columnar type, with pale, spindle-shaped nuclei. 
Changes in the stroma were inconspicuous. Notwithstanding the relatively small dose 
of estrin, a reactivation of the atrophic cervical mucosa was evident in this case. 

Two patients of the second group were treated exclusively with progestin, and 
one case is described in detail. 


Case 2. — A fifty-seven-year-old woman, hud two children thirty-five and thirty-four 
3 ’oars previousljA Seventeen j’cars before, she had a right salpingo-oophorectoraj' for 
ectopic pregnanejA The menopause had been established ten j-ears ago. Gynecologic 
examination revealed a small atrophic cervix, free from discharge, a small freely 
movable corpus, and the adnexa were not palpable. A cervical specimen was taken 
which showed the following histologic picture: The covering epithelium was partlj' 
low columnar, partly cuboidal, with deeply stained small nuclei arranged near the 
ba.se. The glands were few with narrow, collapsed lumina; some were lined with 
low columnar epitlielia, the nuclei being markedly pyknotic and basally arranged, 
while other glands revealed the lining epithelium in the process of desquamation. 
The stroma was dense connective ti.ssue, the cells having small deeplj' stained nuclei. 
The blood vessels were contracted and had thick muscular walls. A squamous 
epithelial covering could be seen over a small area, showing several laj'ers, chieflj' 
consisting of prickle cells, and gradually decreasing to a thin hn-er (Fig. 3). 

This patient received (iO mg. of proluton by intramuscular injections over a 
period of four weeks. No clinical change in the appearance of the portio was 
noted. After the last injection of proluton another cervical specimen was ob- 
tained and histologicallj- examined. The glandular elements and the stroma showed 
a substantial!}' identical picture with that found in the fir.st .specimen, but a marked 
change was noted in the histologic appearance of the squamous epithelium. An 
active proliferation was conspicuous, the squamous cells invading the cervical canal. 



WOLLNER ; ENDOCERVICITIS 


951 


Approximately three-fourths of the length of the canal was covered with a high 
layer of noncornifying stratified epithelium, with complete disappearance of the 
columnar tj-pe. Numerous mitotic figures could be seen in the squamous epithelial 
layer. Pig. 4 visualizes the epithelial covering of the mucosa within the cervical 
canal. 



Fig. 3. — Atrophic squamous epithelium in Case 2. 



Fig. 4 . — Squamous epithelium in Case 2 after the administration of proluton. ■ 

This case, in which a woman in the menopause was treated with progestin, does 
not reveal any appreciable histologic changes in the glandular structure or the 
stroma of the atrophic cervical mucosa. A marked stimulation of the squamous 
epithelial elements was effected, however, with re.sulting invasion of the en do- 
cervical surface. 

In the third group, consisting of two menopausal patients, large doses of estrin 
and progestin were administered simultaneously. The following case report and 
photomicrographs demonstrate the results obtained. 
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Case 3 . — A 52-year-old woman, never pregnant, had always menstruated regularly 
until five years ago, when the menopause occurred. Gynecologic examination re- 
vealed small, atrophic genital organs. The patient complained of menopausal symp- 
toms. A cervical specimen was taken, which showed the following picture: The 
surface was covered with low columnar epithelium, having little cytoplasm and 
deeply stained pyknotic nuclei arranged near the base. The glands were relatively 
numerous, but were small and symmetrically round. The lining epithelium was low 
columnar in some places, in others cuboidal with very little cytoplasm and deeply 



Fig. 5. — Atrophic cervical mucosa in Case 3. 



Fig. G — Cervical mucosa in Case 3 after simultaneou.9 administration of progynon B 

and proluton. 


Stained small nuclei. In many glands the lining epithelium was completely or 
partially desquamated. The stroma was dense connective tissue, the blood vessels 
uere contracted and had thick mu.seular walls. Squamous cells could not be found 
in any part of this specimen (Fig. 5). 

The patient was treated with ovarian hormones over a period of four weeks. 
She received 50,000 rat units of progjmon B and .35 mg. of proluton intra- 
muscularly and began to menstruate after the completion of this treatment, having 
a normal flow for five days. The ceriical specimen obtained after the last hor- 
monal injection was subjected to careful study and revealed the following: The 
glands were not noticeably increased in number, but revealed marked structural 
changes. Their shapes were irregular, with numerous projections into the surround- 
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ing stroma. The lining epithelia ^Ye^e of the high columnar tj'pe with pseudo- 
projections into the lumina. The nuclei were elongated, pale, and the cytoplasm 
was increased. The stroma had a loose texture; a few capillaries and some scattered 
round cells were seen (Fig. 6). An area of the surface was found to be covered 
with a very high layer of stratified epithelium. The basal lawyer of this epithelium 
showed irregular projections into the underlying stroma. The cells in the upper 



Elg. 7. — Maiiied hyperplasia of the squamous epithelium in Case 3 after administration 

of progj'non B and proluton. 



layers revealed vacuolization. In one small area, approximately 1 mm. below the 
basal layer, an epithelial island could be seen in the stroma, which was well demar- 
cated and contained deeply stained regular epithelial cells. Fig. 7 illustrates the 
squamous epithelial picture in this case. A portion of the squamous epithelium 
revealed the typical picture of parakeratosis (Fig. 8). 

The simultaneous administration of estrin and progestin produced in this meno- 
pausal patient a distinctlj- different histologic picture in the cervical mucosa from 
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that observed in similar cases treated exclusively •svitli estrin or progestin alone. The 
reactivation of the atrophic cervical mucosa was as striking in this instance as in the 
other cases, but it seems that the simultaneous action of estrin and progestin altered 
the respective histologic effects of thc.se two hormones. Notwithstanding the same 
dosage of estrin as in Case 1, the glandular hyperplasia and the hyperemia and 
edema of the stroma failed to dev’elop. The proliferative activity of the columnar 
cell elements seemed to be depressed, probably due to the inhibitory influence of 
progestin. The squamous epithelial changes in this case deserve special comment. 
The marked hyperplasia resembles the embryonic type of epithelium. The histologic 
significance of this, and that of parakerato.sis, found in another portion of the 
specimen, is not definitely known. Parakeratosis is an incomplete cornification of the 
epithelium. Schiller devoted careful attention to this condition, and believes that 
the portio-epithelium always possesses a latent potency for prosoplastic cornification. 
The stimulus which awakens this latency maj' be extenial, such as pre.=sure, drjmess, 
or chronic inflammation and .syphilis. There are cases, however, in which para- 
and hj'perkeratosis develop without any known external or internal stimuli, which are 
the .spontaneous types, ily observation in this case seems to indicate that proso- 
plastic changes of the portio-epithelium may be produced by a dysfunction of the 
ovarian hormones. 

Summing up my ob.servation.s in 6 ca.sc.s, in which the hi.stologic cffcel.s 
of the ovarian hormones were studied on the atrophic cervical mucosa, 
the following conclusions seem justified. Constant changes occurred 
wiiich prove the ovarian hormonal participation in tiie histologic trans- 
formations of the cervical mucosa. Alterations resembling inflammatoiy 
conditions were produced by the administration of hormones. Specif- 
ically, estrin seems to stimulate the proliferation of the columnar cell 
elements, with hyperemic and edematous changes in the stroma. The 
administration of large doses of estrin changed the atrophic cervical 
mucosa into a structure which .showed the tj'pieal picture of glandular 
hyperplasia with marked hyperemia, a condition commonly found in 
endocervicitis cases. Progestin, on the other hand, seemed to stimulate 
the growth of the squamous epithelial elements. The invasion of the 
endocervical surface by this epithelium was pronounced after the ad- 
ministration of progestin. There is suggestive evidence that the com- 
bined action of e.strin and progestin alters the .specific hi.stologic effects 
of the individual hormones. Proge.stin seems to exert a certain in- 
hibitory effect on the estrin action, wdiile estrin seems to accentuate the 
progestin’s stimulating effect on the squamous epithelium. 

Endocervicitis and erosion are chiefly characterized by an active 
proliferation of the columnar epithelium, deep in the stroma in the form 
of a glandular hyperplasia, and on the .surface by considerable folding 
of the covering columnar layer and invasion of the portio surface. Ac- 
cording to my observations such histologic changes may be produced 
by an unopposed e.strin action. Should this etiologie consideration be 
true, the inhibitoiy effect of the progestin may be used for practical 
purposes, in bringing about a control of the pathologically active estrin 
function. To ascertain whether histologic pieture.s in the cervical 
mucosa, regarded as endocervicitis, can be influenced by the administra- 
tion of progestin, further studies w'ere carried out. Three nulliparous 
patients between the ages of 25 and 34 w'ere selected. They all had a 
profuse cervical discharge with marked erosions, but otherwise were 
normal. Cervical specimens were taken from all three and showed 
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identical histologic pictures. Treatment with progestin was begun and 
continued for two months in each case. After completion of the treat- 
ment another cervical si^eeimen was taken on exactly’’ the same day of 
the internienstrual period as the first one. The two specimens in each 
case were subjected to a comparative studj", with the same results in all 
three cases. The following case and photomicrographs are typical. 

Case 4. — A 31-year-old woman, married for eight years, never pregnant. Menstru- 
ates profusely eveiy twenty-six or twentj’-eight days, lasting seven to eight da 3 ’S. 
Patient’s chief complaints were: Menon-hagia and profuse white discharge. There 
was a marked erosion around tlie e.xternal os, with a profuse j’ellowish discharge 
from the cervical canal. The uterus was slightly enlarged, firm, freely movable, and 
the adnexa were negative. The first cervical specimen was obtained on the sixteenth 
daj' after the daj' of onset of her previous menstruation. Histologic studj’^ revealed 
the following: The surface was covered with high columnar epithelium. The 



Fig. 9. — Glandular hyperplasia in Case 4. 

nuclei were near the basal membrane and were deeply stained. The glands were 
closely packed, with papillary projections into the lumen due to the folding of the 
lining epithelium. The columnar epithelial lining of the glands consisted of very 
higli cells with much cytoplasm; the nuclei were relatively' small, situated near the 
basal membrane ; many cells were markedly' swollen and among these some were of the 
basket cell type. The stroma was markedly edematous, a few arterioles had their 
lumina filled rrfith erythrocytes and a few white cells. Pig. 9 represents this speci- 
men, showing the characteristic picture of a glandular hy-perplasia in the early 
secretory phase. 

The patient received in all 45 mg. of proluton by intramuscular injections over 
a period of two months. Its clinical eifect was a change in the menstrual bleeding. 
WhOe menstruation appeared at the expected time, the first period after beginning 
treatment was only of five days’ duration nuth a moderate flow, and the second one 
thereafter lasted only four days with scanty bleeding. The usual sy'mptoms of dis- 
comfort during the first two days of menstruation were entirely absent. After 
the proluton therapy' a second cervical specimen was taken again on the sixteenth day* 
following the first day of the bleeding. The histologic picture of this specimen 
shows the surface covered with partially* low, partially* cuboidal columnar epithelium. 
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The swollen nuclei arc pale everywlierc anrl do not reach the basal membrane. Few 
of them reveal migration toward the center of the cells, showing in such places a 
lucid zone between them and the basis. Indications of secretion are conspicuou.sly 
absent. The stroma is dense and contain.s a few thick-walled arterioles and capil- 
laries. These characteristics reijresent the proliferative phase of the menstrual cycle. 
Fig. 10 is a low power vi.sualization of this picture. 

In three cases o£ endoeervicilis and erosion the administration of 
progestin produced marked histologic changes in the cervical mucosa. In 
aU three a moderate decrease in the numlier of glands was noted, the 
hyperemie and edematous stroma changed into a dense structure, and 
apparently the persistent progestin action di.sturbed the normal course 



Fig. 10. — Cervical mucosa in Case 4 after the administration of proluton. 

of the histologic cycle, since the secretory phase failed to develop at the 
expected time, the glands remaining in the proliferative stage. For the 
proper evaluation of these results it must he remembered that proluton 
was not given for therapeutic purposes. Small doses over a compara- 
tively short iieriod of time were administered onlj'' to ascertain whether 
the hormonal principles in the histologic interpretations of the cervical 
mucosa could he corroborated. Had infection been the etiologic factor 
in these cases, treatment with progestin would not have changed an in- 
flammatory histologic picture in the cervical mucosa. The progestin 
effect in these cases not only proves indirectly that overproduction of 
estrin was responsible for the changes usuallj’- regarded as endoeervieitis, 
but also intimates that the therapeutic problems involved in this con- 
dition may be approached on a hormonal basis. 

DISCUSSION 

Endoeervieitis and erosion are generally believed 1o be the results of 
an inflammatoiy process due to infection. However, in the ma.jority of 
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cases a specific infectious agent cannot be ascertained l)y clinical in- 
vestigation. Furthermore, it is a recognized fact that the present 
histopathogenetic explanation of ei-osions cannot be verified by the 
histologic findings in manj’’ eases. Idie plwsiologic function of the two 
cervical epithelia, and its dependence on ovarian hormonal activity 
not having been recognized, histologic interpretations in the cervical 
mucosa have been made on a theoretical basis. According to my ob- 
servations, ovarian hormone action is capable of producing histologic 
changes in the cervical mucosa, which have formerly been interpreted 
as inflammatory conditions. The possibility of a hormonal-cervical 
pathologic alteration makes the infectious-inflammatory etiology of endo- 
cervicitis and erosion problematical. In an attempt to determine the 
histogenesis of this pathology, the clinical and histologic manifestations 
of endocervicitis and erosion must be subjected to a critical survey. 

The clinical occurrence of endocervicitis and erosion is not limited 
to any age-group, from the time of birth to the age of menopause. 

Fipchel investigated the portio of twenty-eight stillborn female infants, and 
found cervical erosion in 30 per cent of his caso-s. R. Meyer places the incidence 
of erosions in newborn infants at 33 per cent. No statistical data arc available on 
the prevalence of erosions in young virgins, the inspection of tlic portio througli an 
intact hymen not being practicable. Excessive cervical discharge in young girls, 
however, is not rare and observations in occasional cases, in wliich speculum exam- 
ination can be carried out, indicate that clinical symptoms of endocervicitis and 
erosion are as frequent in this age group as they are in adults. Fulkerson studied 
0,-lS3 adult women and found an incidence of 33 per cent of endocervicitis. 

After the menopause and after surgical removal of the ovaries, the 
incidence of this pathologic condition is distinctly less. The occurrence 
of endocervicitis and erosion in a fairly constant i^ercentage from the 
time of birth to the age of menopause, and its disappearance after the 
cessation of ovarian activity do not seem to support the theory of 
an infectious etiology; on the contrary, it is suggestive of an interrela- 
tionship between hormonal action and the pathology. 

Bacterial invasion of the cervical glands with resulting hyperemia 
and hypersecretion is supposed to be the cause of endocervicitis and 
erosion. Several investigators (Stroganoff, iMcnge, Curtis, etc.) have 
reported that bacteria are not normally found above the level of the 
external os. It remains problematical whether or not bacteria are able 
to pass through the external os, unless a predispo.sing hormonal factor 
is present. The most frequent .source of female genital infection is the 
gonococcus. This specific agent is believed to play a jirominent role 
in the production of endocervicitis. Kidd and Simjison investigated 
223 cases of known gonoi’rheal infections and found erosiojis in 20 per 
cent of them. In 3S2 cases in which gonorrhea could be ruled out. 
ero.sions were found in 40 per cent. Consequently, erosion was found 
to be twice as frequent in nongonorrheal as in gonorrheal patients. 
This observation secm.s to prove that there is no ca.usative corndation- 
ship between gonorrhea and erosion. Another ])ossibie sourcf* of i(*niale 
genital infection is incidental to labor. Traumatism of tlie cervix 
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during labor is presumed to facilitate invasion by bacteria, Avitli subse- 
(pient inflammatory changes. This theory seems to be supported by 
the clinical observation that erosion is more frequently found in parous 
than in nonparous ■women. According to the estimation of various 
authors, the incidence of erosions is 80 jier cent in parous as against 
25 per cent in nulliparous -women. These statistics imply that 55 per 
cent of all women who undergo lalior are exposed to infection, •with 
resulting permanent damage to the cervical structure. In the proper 
interpretation of these figures certain factors have to be taken into con- 
sideration. Tlie fact is that a con.sideral)le number of women have 
their first gynecologic examination after childbirth. When evidences 
of endocervicitis and erosion are found at this time, there is a tendency 
to attribute them to birth trauma, although the condition may have 
been present for a long time before confinement. It may have passed 
unrecognized, since this pathology does not necessarily produce symp- 
toms which would make a gynecologic consultation imperative. The 
establishment of a causal relation.ship between childbirth and erosion 
would be possible onlj’- if cervices were to be regularly inspected before 
and after confinement. Such a scrutiny of patients is rarely undertaken. 
Another important factor is the observation that erosion frequently 
makes its first appearance during the course of pregnancy. These so- 
called pregnancy erosions are rarely recognized, since speculum examina- 
tion of pregnant women is not routinely made. Such erosions are 
definitely of noninfeetious origin and may persist long after the confine- 
ment. Etiologieally, their association -wnth hyperfolliculinism of the 
ovaries, concomitant with pregnancy, is a reasonable hj^pothesis. 

The clinical course of endocervicitis and erosion is unparalleled by any 
other inflammatory process in the genital tract, as these lesions are 
known to persist for many years, without any tendency toward spon- 
taneous cure. Furthermore, they are highly resistant to the usual 
treatment of inflammatory conditions. In the course of several years, 
sudden exacei’bations or recurrences may occur without any evidence of 
a new infection. The lack of recuperative power in the cervix is 
difficult to explain, since it is acknowledged that other parts of the 
genital lining membranes are capable of returning to normal within 
a relatively short period of time, even after profound .structural changes. 
It has been contended that the cause of the cervical mucosa’s different 
behavior in inflammatory processes can be explained by its unchange- 
able character. This theory is no longer tenable, since the histologic 
cycle in this .structure has been demonstrated. Undoubtedly, irritative 
factors other than infection may account for this pathologic condition ’s 
persistency. The ever changing ovarian hormone action may account for 
the unstable appearance of erosions, and the failure of cure with anti- 
septic medications. 

That erosion is not a localized process, strictly confined to the uterine 
cervix, is substantiated by several associated clinical .symptoms. The 
size, and consistency of the uterine corpus, as well as those of the cervix, 
are changed in these cases. Large uteri with hj^pertrophied cervices are 
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usually found associated Avith erosions, their consistency being soft, 
somewhat resembling an early pregnanc5^ The menstrual history 
usually discloses profuse and prolonged bleedings. Erosions do not 
occur ill genital hypoplasias. All of these clinical manifestations are 
strongly suggestive of an ovarian participation in the pathology of 
erosion, involving to a certain degree the entire genital tract. 

This short critical review of the clinical features of endocervicitis and 
erosion clearly demonstrates that there is no conclusive evidence to sup- 
port the theory of an infectious origin, Avhereas an objective interpreta- 
tion of the clinical symptoms strongly indicates an ovarian hormonal 
influence. 

A scientific determination of the genesis of endocervicitis and erosion 
is possible onlj'- by an analytic histologic study of the cases. When the 
entire vaginal surface of the portio of the cervix is covered ivith 
squamous epithelium, it is considered to be normal. An extension of the 
columnar lining of the cervical canal to the outer surface of the portio 
constitutes the clinical picture of erosion. The histologic process where- 
by the replacement of the squamous epithelium by the columnar type is 
effected is not definitely knoAra. The maceration theory assumes that the 
irritative action of the mucopurulent cervical discharge is responsible 
for the destruction of the squamous epithelium. Clinical observations 
proAm, hoAvever, that many cases Avith profuse mucopurulent discharge 
from the cervical canal are seen AAuthout an erosion formation. It is 
evident, therefore, that discharge alone cannot explain the genesis of 
erosions. Furthermore, it is a knoAAm fact that histologically the 
squamous epithelium is a sturdy, resistant structure, much more so 
than the columnar epithelium. Nature provides squamous epithelial 
coverings on surfaces AA^hich are likely to be exposed to irritations. 
Histologic experience has shoAAm that squamous epithelium reacts to 
chemical irritations not Avith loss of tissue, but Avitli a protective pro- 
liferation. There is no eAudence to indicate that the squamous epithelium 
of the portio is in any Avay Inologically different from that found else- 
where. Considering all these facts, the active proliferation of the 
columnar cell elements Avith concomitant disappearance of the squamous 
epithelium cannot be explained satisfactorily on a maceration Ijasis. 

The outstanding histologic feature, uniformly found in all endocervi- 
eitis and erosion cases, is a patliologic preponderance of the columnar cell 
elements. Other histologic changes, such as liyperemia, edema, leueo- 
cytosis, desquamation, are present in some eases, and absent in others. 
I have demonstrated in previous papers and in the present experimental 
studies that all these histologic changes may be produced in tlie cervical 
mucosa by hormonal stimulation. Consequently, the histologic inter- 
pretation of these pictures should be made on the same basis as in the 
endometrium. Just as the terminology of endometritis Avas discarded, 
and replaced by hormonal dysfunction, endocerAucitis should be re- 
evaluated on a hormonal basis. 

In the hormonal explanation of the histogenesis of erosions, certain 
developmental facts have to be considered. In the intrauterine dcA^elop- 
ment of the fetus the entire genital tract is primarily lined Avilh 
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columnar epithelium. This type of epithelium is gradually replaced 
by squamous epithelium in the vagina, the transformalion beginning 
at the sinus urogenitalis. From there the squamous epithelium begins 
to grow upward into the vagina, until the lev'cl of the external os is 
reached. According to R. Meyer, in about one-third of the newborn 
infants, the upward growth of the squamous epithelium is arrested be- 
fore the external os is reached, and these cases show the clinical picture 
of erosion. In another one-third, the dcmarealion line between the 
two epithelia is at the anatomic site of the external os. In Ihe remain- 
ing third, the squamous epithelium gi-ows upward beyond ihe external 
os; in these cases the .iunction of the two epithelia is found within the 
cervical canal. According to these observations, only in one-third of the 
cases do the two epithelia meet at the anatomie designation of the ex- 
ternal os. Although the factor governing the relationship between the 
two epithelia is not Imown, R. Meyer expressed the view that probably 
ovai’ian factors are important influences. His A'iew was supported by 
noting that after birth, the fetal uterus becomes markedly decreased in 
size. The emancipation of the infant from the maternal ovarian in- 
fluences seems to be a logical explanation of this phenomenon. The 
results of my recent studies leave little doubt of the nature of the 
influences which regulate the equilibrium of the two epithelia in the 
cervix. Estrin has a stimulating effect on the grovdh of the columnai' 
epithelium. The increased production of this hormone in pregnancy 
is bound to exert its influence on the fetus through the blood circulation. 
The differentiation of the two epithelia in the genital tract of the fetus 
begins when the independent function of the fetal ovaries is established. 
It is fair to assume that thereafter the extent to which the squamous 
epithelium is able to displace the columnar epithelium in the vagina and 
on the portio will depend on the individual hormonal capacity of the 
ovaries. Since the balance between the two ovarian hormones is un- 
stable, the two epithelia are in a con.stant restless stage, and consequentl.v, 
the line of demarcation is not permanent. It is not justifiable, there- 
fore, to de.signate any fixed line in the genital tract as normal for the 
junction of the two cervical epithelia. In the pathologic evaluation of 
cervical erosions, this fact should be considered. 

Erosions, notwithstanding their identical clinical aj)])earances, are 
divided into two large gi-oups: the congenital and the true. An exact 
histologic criterion by which a clear-cut differentiation between these 
two types can be establi.shed is not available. They both have in com- 
mon a single layer of columnar epithelial covering on the surface of the 
portio, with marked increase of the glandular elements in the stroma. 
There are cases in both groups which reveal a complete lack of inflam- 
matory changes; on the other hand, several congenital erosions have 
been found with signs of marked hyperemia. There is no way of 
determining in an adult whethei" a certain lesion is a persi.stent con- 
genital or an acquired erosion. It must be remembered that a congenital 
erosion is certain to undergo histologic changes after the menstrual 
cycle becomes e.stabli.shed. A misinterpretation of the effects of the 
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histologic cycle in the ce^^dcal mucosa may be responsible for a false 
difEerentiation between the two types of erosions. 

The treatment of endocervicitis and erosion is often a vexing problem. 
Nnmerons methods have been advocated for its cure, but it must be 
conceded that no single method of treatment is available which will 
produce uniformly satisfactory results. The new concept of a hor- 
monal etiologic factor offers a iieAv approaeh to the therapy of this 
condition. Should further investigations substantiate the results of 
my present study, hormonal treatment of endocervicitis may become 
feasible. Such a study is now in progress. It seems probable that the 
present unsatisfactory^ results in the treatment of endocervicitis and 
erosion are due to the fact that the underlying pathologic cause of this 
condition has not been recognized. A conservative local treatment of a 
constitutional hormonal pathologic condition cannot produce good 
therapeutic effects; on the other hand, the discouraging results of 
local treatment may induce gymeeologists to perform radical operations 
on the cervix which are umvarranted. It is to be hoped that the further 
study of hormonal therapeutic measures will eventually develop a cure 
for endoeerAucitis and erosions. 

I am indebted to Dr. W. H. Stoner of the Sobering Corporation for having placed 
at my disposal the necessary supply of progjmon B and proluton. 
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DISCUSSION 

DR. VINCENT P. MAZZOLA. — These extensive studies demonstrate the changes 
which occur in the cells of the mucous membrane of the cervix, corresponding to 
those in the endometrium of the uterus, as sho\A’n by endometiial and cervical biop- 
sies. An increase of cervical discharge may be caused by hyperplasia of glands as a 
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result of increased hormonal stimulus. Hence we should rule out the possibility of 
increased hormonal influence before making a diagnosis of endocervicitis. He has 
suggested also that the administration of one of the ovarian hormones can produce 
a proliferation of certain structures of the cervical mucous membrane, and the 
other hormone of the ovarj', the corpus lutcum, can produce a secretive effect and 
also a condition whereby these so-called erosions, which result from the over-produc- 
tion of columnar epithelium from increased ovarian stimulation, can be transformed 
into the stratified type. 

DR. HARVEY B. MATTHEWS. — A certain proportion of the cervices that are 
supposed to be infected might come under Dr. Wollner’s new etiologic classification. 
I believe that a certain number of these cervices, even though they are under the 
stimulation of hormonal secretions, arc infected. A certain percentage of them 
(say 25 or 30 per cent) are or have as their basis an infection, perhaps superim- 
posed on a hormonal stimulating process. But I believe the doctor has started an 
investigation that may lead us to change our opinions about a certain proportion 
of so-called cases of chronic endocervicitis with erosions. 

DR. SANFORD KAMINESTER. — One question comes to mind. Dr. Wollner 
finds that with the administration of estrone there is a marked increase in the 
glandular elements whereas administration of progesterone causes an increase in 
the squamous cell epithelium. 

Several years ago, when the use of estrone was advocated for the treatment of 
gonorrheal vulvovaginitis in young girls, it was shown by vaginal biopsy that the 
use of this preparation caused a proliferation of the surface epithelium. Can 
Dr. Wollner correlate the apparently opposite effect in his material with the previous 
work? 

DR. SAMUEL A. WOLFE. — In a discussion of endocervicitis we must confine 
our views only to those lesions which are definitely inflammatory in nature. In the 
acute phase the exudate is composed almost entirely of polymorphonuclear leuco- 
cytes. In the subacute phase the lymphocyte or the plasma cell predominates. In a 
period of fifteen or sixteen years, all cases of erosion of the cervix which I have 
observed have had an inflammatory basis. 

The hyperplasia of the endocervical mucosa produced by e.strin is not endo- 
cervicitis, but endocervical overgrowth, which is the result of vascular congestion. 
Leucorrhea is not uncommon in newly wed women or virgins without evidence of 
infection. Smears are negative and pus cells in the discharge are scant or lacking. 
The cervix is filled with thick, tenacious mucus and sterility is often an associated 
symptom. I believe this is the group of cases which Dr. Wollner has described to 
us tonight. Patients who present an increased growth of glands and secretion of 
mucus have leucorrhea. Hjqoeremia from excess coitus, mechanical displacement 
of the uterus, and unsatisfied sexual contact produces symptoms and findings similar 
to those experimentally produced by estrin injection. 

DR. WOLLNER (closing). — I hope I did not convey the impression that I have 
found a new cure for endocervicitis. I have simply reported my observations that 
by the administration of hormones I was able to change the histologic picture in 
the cervical mucosa, and I expressed the hope that eventually a hormonal cure will 
be found for this pathology. I do not think that by the administi-ation of progestin 
alone, we may effect a cure in endocervicitis and erosion cases. 

I agree fully with Dr. Matthews in what he said about infected cervices. The 
question is, whether normal cervices maj' become infected and subsequently develop 
the clinical picture of endocervicitis and erosion, or is a hormonal predisposition in 
the form of erosion the primary factor with which infection becomes associated 
later on. 

According to my observations there is a constant cyclical change going on in the 
human cervical mucosa, and in certain phases of this cycle histologic pictures arc 
found which resemble inflammatory conditions. At the present time there is a 
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certain confusion among pathologists as to what should be considered the normal 
histologic picture in the cervical mucosa. 

Observations were reported by several authors which showed a marked pro- 
liferation of the vaginal squamous epithelium after the administration of estrin. 
It must be remembered, howevei', that my experiments were carried out on patients 
with nonfunctiouing ovaries. It is a question how estrin administration influences 
normally functioning ovaries. In my reported Case 3, it could be observed that if 
estrin is given simultaneously with progestin, a marked hyperplasia of the portio- 
squamous epithelium was present. 


HORMONE FACTORS IN THE TOXEMIAS OP PREGNANCY- 

With Special Reference to Quantitative Abnormalities of Prolan 
AND Estrogens in the Blood and Urine 

Howard C. Taylor, Jr., M.D., and Eugene N. Scadron, M.D., 

New York, N. Y. 

(From the Department of Obstetrics and Gynecology, New Tori: University College 
of Medicine, and the Obstetrical and Gynecological Service of the Third 
[New Tori: University] Surgical Division, Bellevue Hospital) 

T he responsibility of the placenta for eclampsia and related dis- 
eases of pregnancy is an old tlieoiy which has been repeatedly 
revived in various forms. The clinical evidence has always appeared 
simple and straightforward, for the disease occurs 01113^ in pregnane}', 
and improves rapidl}' after deliveiy or the death of the fetus. Fur- 
thermore it has seemed unlikel}' that the fetus itself could be con- 
cerned, since eases of toxemia have occasionalh' been noted with h}'- 
datidiform mole. A succession of different substances originating in 
the placenta have been blamed as medical research has passed through 
periods of special interest in them. At present it is obvious that the 
specific hormones elaborated by the placenta — the estrogens, pro- 
gesterone, and the gonadotropic .substances — must be given considera- 
tion in this respect. 

Although these substances are present in the blood of nonpregnant 
women, their concentration is greatly increased during pregnancy. It 
is true that figures for man}' other constituents of the blood show 
slight or moderate deviations from nonpregnant levels, but these hor- 
mones may increase a hundred or a thousand fold. They are undoubt- 
edly responsible for much that is specific in the physiology of the 
pregnant woman. Since pre-eclamptic toxemia and eclampsia are dis- 
eases occurring only under the peculiar physiologic conditions of 
pregnancy, it can hardly be questioned that in some sense the hor- 
mones play a part in their origin. 

’Head at a meeting of The Chicago Gjmecological Society, November 18, 1938 and 
at a meeting of The New York Obstetrical Society, February 14, 1939. 

Aided by a grant from Tlie Commonwealth Fund for researcli in Tlie Physiological 
Aspects of Obstetrics and Gynecology. 
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This is giving the question of llie relation of tlie liormones to tox- 
emia an affirmative answer, but one in such a broad sense that it is of 
little practical value. Nevertheless it is worth while to point out that 
the present problem is to determine not whether the placental hor- 
mones are a factor in the toxemias of pregnancy, but to what extent 
and in what manner. 


THEORETICAL CONSIDERATIONS 

To be the cause of pre-eclamptic toxemia, an agent must produce 
certain clinical symptoms, certain changes in the blood and urine and 
some characteristic pathologic lesions. Several hypotheses present them- 
selves as to how the many manife.stations of the disease may be brought 
about through the agene,y of the placental hormones. 

a. Direct Action of the Flaccntal liormones. — The first possibility that these 
substances cause tlie disease directly is most improbable. The estrogens, pro- 
gesterone, and prolan are normal substances and their functions are not di- 
rectly concerned uatli the body sj^stems apparently at fault in the late toxemias. 
The production of hypertension, for example, is totally beyond their known scope, 
nor do the liver and kidney lesions appear to be producible by them. One observation, 
it is true, exists to the contrary — that of Tschaikowslcj',ci -(vho in 1932 reported 
degenerative changes in the kidneys, liver, lungs, and blood vessels of mice follow- 
ing the injection of folliculin. Since his time, however, countless mice have been 
injected with estrogenic and other substances during the course of studies of 
mammary carcinoma, and no further suggestion has been made of a toxic effect 
of the estrogens. In excluding the possibility of a direct action of the placental 
hormones, one must make the reservation that unusual forms of these substances 
or intermediate products of their metabolism may occur which have a direct effect, 
but the existence of such toxic substances is at present largely hypothetical. 

b. Intermediate Effect Through Their Influence on General Metaholic Proe- 
esses. — A second possibility is based on the observation that the placental 
hormones in addition to their known effects on genital development and function 
have secondary actions on more general physiologic processes. Various reports for 
instance have suggested that the estrogenic substances may raise the basal metab- 
olism, may produce a temporary hyperglycemia by freeing and thus reducing 
liver glycogeni and may even in certain animals cause a rise in the ketone bodies 
in the blood.^s More pertinent perhaps have been the recent series of observations 
showing that the estrogens have the property of causing a retention in the body 
of sodium and of water (Thorn, Nelson and Thorneo). The slight edema of many 
normal pregnancies and the greater fluid retention of toxemia are conceivably due 
to this property of the estrogens, made effective by tlie high concentrations in 
which they occur in pregnancy. 

- c. An Intermediate Effect Through Their Influence on Other Endocrine Glands . — 
Perhaps, however, if the three placental hormones are to bring about the triad 
of hj-pertension, edema, and albuminuria, they must do so indirectly through their 
effect on the pituitary, the adrenal, or the thyroid. That these glands may each 
be affected in function, as well as in structure, by the estrogens is well established. 
Furthermore, each of these glands has at some time been regarded as a probable 
factor in toxemia. 

1. The posterior pituitary on account of its vasopressor and antidiuretic 
functions has been particularly studied. The beginning of the pituitary theory 
dates back at least to a theoretical paper of Ilofbauersi in 1918. Theory was con- 
verted into a burst of animal experimentation by the observation in 1927 of 
substances from the blood of eclamptics which caused expansion of the mcLan- 



TAYLOR AND SGADRON : TOXEMIAS OP PREGNANCY 


965 


opliores in frogs (Iviistner and Bichlo‘‘o) and four years later the reported dis- 
covery of pressure raising and antidiuretic substances in the blood of eclamptic 
patients (-tVnselinino and Hoffmanns). Repetition of Anselmino and Hoffmann’s 
work has largely tended to discredit their results, although some confirmation has 
been forthcoming (Theobald Byi-on and "Wilsoiijm Levittj^i Hurwitz and 
Bullock;3G Pago‘i>). The studies of Dieckmann and Michel, showing the 
heiglitened vascular and antidiuretic responses of patients with toxemia to injections 
of posterior pituitary extract, give some support to this gland as a factor in 
toxemia. 

2. An anterior pituitary factor in eclampsia has been suggested on the basis 
of some occasionally described histological changes (Kermauner,3o Scriba,^^ Shal- 
lock,50 Cushingii) and upon the report of a great variety of supposedly anterior 
pituitary derivatives in the blood of irregnant and pre-eclamptic patients. These 
include the true gonadotropic hormone of the pituitary; thyrotropic, antithyro- 
tropic (WiegandG4) and corticotropic substances (Jores;37 Fauvet and Miinznersi) ; 
and certain fat and carbohydrate metabolism hormones (Hofmannsa). Many of 
the.se fabulous substances have been reported bj’ only one observer, and little 
attempt has been made on the part of other workers to confirm or deny their 
presence. 

3. The adrenal has received somewhat less attention tlian the pituitary. Absence 
of the usual pregnancy hj’pertrophy of the adrenal cortex (Fauvetio) and low 
values in corticotropic hormone (Fauvet and Miinznerai) have led to the sug- 
gestion of a cortical deficiency in toxemia. Such a deficiency should, however, 
give a clinical setting somewhat similar to Addison’s disease, very much the 
reverse of the usual syndrome of eclampsia. One observer (Macchiarulo^a) has 
claimed a hyperadrenalinemia in eclampsia. 

4. Tile thyroid has also been lield responsible. Several studies have indicated 
that the usual pregnancy rise in basal metabolism fails to occur or is at least 
less marked in cases of pre-eclampsia (Hughesss). A recent hypothesis (Bar- 
tholomew and Kraekcfi; Bartholomew and Colvin®; Patterson, Hunt and Nico- 
demus-iB) has attributed to this relative hypothyroidism a series of events begin- 
ning with hypercholesterinemia and progressing through placental endarteritis to 
placental infarcts and eclampsia. 

In now considering particularly' the role pla,yed by the hormones 
produced in the placenta, the question at once arises as to why when 
all pregnant women experience a great increase in the concentration 
of these substances, do only certain patients react with the symptoms 
of toxemia? Here, assuming that these hormones do play a signifi- 
cant part in the disease, there are throe possibilities. 

a. The placental hormones in the toxemic patient may be identical 
with those of other women and the toxemia occur simply when the 
constitution is especially susceptible to the normal rise in concentra- 
tion of these substances in pregnancy. 

b. It is possible that these hormones are qualitatively changed in 
the toxemic patient. This view has been urged by Smith and Smith, 
who liaA^e presented evidence to shoAV that the estriol fraction of the 
urinary estrogens is decreased, due perhaps to a failure of conversion 
from estrone. They also offered the hypothesis that the disease might 
be produced by toxic “breakdown” products of estrogen destruction. 

c. Finally, there may be not qualitatwe, but quantitative, changes 
in the concentrations of these hormones. SeA'^eral reports in this coun- 
try by Smith and other Avorkers and numerous scattered observations 
in Germany have indicated high levels of prolan and low levels of 
estrin in pre-eclamjpsia. The appai’ent definiteness of the results re- 
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ported and the evident importance of these substances in the physiology 
of pregnancy give such a diseoverj’- enormous possibilities. The present 
report is an attempt to check further these observations and is based on 
the studies of the estrogens, and prolan in the blood and urine of 48 pa- 
tients in the last trimester of pregnanc 3 L 

It is essential that any one avIio wishes to form an intelligent opinion 
of work in this field should have some idea of the wa^'- in which the 
reported figures for the estrogens and prolan of the blood and urine 
are obtained and of the degree of accuracy thej'- represent. He must 
understand that the biologic methods of assay involve possibilities of 
considerable error; that the methods of difirerent laboratories have 
varied too much to permit as yet the acceiitance of any absolute 
values as characteristic even of normal pregnancy, and that finally 
the range of values for uncomplicated eases is evidentlj’- a wide one. 
Hence for any figure to be regarded as signifieantlj’^ abnormal, it must 
be compared with values worked out for normal controls bj’- the same 
laboratory and must differ from these by a considerable margin. 

PROLAN DETERMINATIONS 

The extraction of the urine was accomplished bj^ the familiar alcohol 
precipitation procedure of Zondek.'*'’ this method 100 c.c. of 95 
per cent alcohol were added to 20 c.c. of the twenty-four-hour urine 
specimen after the latter had been made acid with a few drops of 
glacial acetic acid. The precipitate Avas allowed to stand in the re- 
frigerator over night, Avas centrifuged the folloAving morning, and 
Avas then Avashed several times Avith ether to remove anj' contaminat- 
ing estrogens and alloAved to diy. The resulting poAvder Avas dis- 
solved in normal saline, adjusted to a pH of 8.5 and brought up to the 
original volume. The extract Avas ahvaj's kept in the ice box until 
readj’^ for use, the centrifuging being repeated immediatety before 
injection. 

For assay of the serum hormones, 50 c.c. of blood was withdrawn and centri- 
fuged at once to separate the cells. In the majority of the tests the serum was 
assayed directly without further extraction. This seemed wise in order to avoid 
the inevitable loss entailed by more complicated procedures. Katzman and 
Doisyss for examine have shown that percentages of recovery by the various so- 
called precipitation methods may be as low as 50 to SO per cent. This use of 
unextractcd serum for prolan determination involves the possible risk of a com- 
plicating effect of the estrogens also present in the serum, since it has been 
sliorni that estrin may .stimulate the test animal’s own pituitary to produce lutein- 
izing substance (Fevold and Hisaw^z), It does not appear, however, that such 
a possibility can seriously affect the results. The amount of serum estrogen 
present in toxemias and normal cases is not very dissimilar and its presence should 
therefore affect all of the cases to a similar extent. Further, it has been shown 
by Hohlweg"-* that the rat pituitary is not su.sceptible to estrogen before the 
twenty-fifth day which, if a correct ob.‘:ervation, excludes complicating effects 
in firolfin assay on immature rats. 

Prolan assay: Some Avorkers, particularlj' iu GermanjL haA’e reported 
figures in the study of toxemias for both prolan A and prolan B. In 
A’ieAV, hoAveA'er, of the persistent uncertaintj' as to the distinctness of 
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these two substances and tlie difficulty of l’ecog^liz:ing slight degrees of 
follicle ripening, the assays in this stnd}^ were based only on corpus 
Inteum formation. 

The test animals used wore immature white female rats, approximately 21 days 
old, and weighing from 20 to 25 gm. The individual doses were divided into 
live injections given over a period of two days. Ninety-six hours after the first 
injection the animals were sacrificed and the ovaries grossly examined. By in- 
spection of the ovaries it was possible to determine roughly where the end point 
would occur. The ovaries of the grouii of animals just above and just below 
this probable end point were then serially sectioned and stained. "Whenever 
microscopic examination of these indicated an error in gross reading, the ovaries 
of the next group of animals, which had been kept in formalin with this pos- 
sibility in mind, were also sectioned. The final reading depended therefore upon 
the microscopic search of serial sections for corpora lutca. By this procedure 
usually not more than 10 and rarely more than 15 ovaries needed to bo sectioned 
for each urine assay. 

A few special points need to be empliasized in regard to the pro- 
cedure of the test. 

a. The microscopic sectioning is perliaps of considerable impor- 
tance. Even after several months of reading ovaries grossly with the 
naked eye, frequent errors were made. With the dissecting micro- 
scope these erroi’s were reduced, but a few mistakes still occurred. 
If gross readings had been depended upon alone, our average values 
would have been lower by perhaps a fifth which means that figures 
for certain individual cases might have been half their actual value. 

b. The crude extracts of prolan are somewhat unstable so that the 
assaj’’ should be performed as soon as possible after they have been 
made. For this reason it is inadvisable to attempt economy by using 
a few animals only the first week to get a general idea of the strength 
of the extract and setting up the required animals about the indicated 
end point on the Aveek following. This has meant in our experience 
the immediate use of 20 or 25 animals for each assay of urinary iDrolan. 

c. The degree of accuracy Avhich can be obtained Avhen the rela- 
th'ely small number of animals practical for clinical testing are used, 
remains the most difficult question. For the assay of urine extracts 
our unit AAms defined as the amount of prolan Avhich AAdien injected in 
the manner' described aagII cause the formation of coiqrora lutea iir at 
least three out of fiAm rats. For the serum AAdiich Arms aAmilable in 
smaller quantities, the unit AAms taken at the point AAdrere tAA'o out of 
three animals AA'ere positiA'C. With a group) of 405 animals it AAms found 
that Avhen half of the extract needed to sIioav one unit AA'as^ injected, 
12.6 per cent of the animals AA^ere still prositiA^e; AAdien tAAUce this ainount 
Avas used, 11.2 per cent Avere still negatiAm. Such Amriability in re- 
spronse makes results based on one animal totally unreliable and those 
on fiA'e open to some question. 

Normal Prolan Levels in Pregnancy. — The excretion of prrolan un- 
doubtedly A'aries greatly at different periods of prregnancy. A A'ery 
high peak is encountered at about the sixtieth day after the last men- 
strual period AAdien as much as 300,000 rat units may be present in a 
liter (BroAAUie and Venning;*^ EA'^ans^®). After this, there is a gradual 
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decline in excretion rate, and, by the beginning of the last trimester, the 
levels are probably at least relatively constant. During tliis time Bro^vne 
and Venning'^ report an output of 3,000 rat units. Smith and Smith"'" of 
560 rat units in twenty-four hours, and Zondek'*'^ of 4,000 to 12,000 units 
per liter. 

The average values for 17 Jiormal patients of this study were ap- 
proximately 4,000 rat units iier liter of serum and 2,500 rat units for 
the twenty-four-hour urine specimens (see Table I). 

That a given value is not bj’’ any means constant for an individual 
ease is indicated bj’’ determinations made during successive weeks be- 
fore delivery and during labor (Table II). The figures show that a 
single test is insufhcient definitely to determine the characteristic 
prolan concentrations in a certain patient. There are, however, certain 
suggestive trends to high or low levels in each of these cases. 

Table I. Normal Prolan Excretion and Serum Concentration in Late 

Pregnancy 



average 

WEEKS OP 
GESTATION 

TOTAL 

PATIENTS 

TOTAL 

TESTS 

AVERAGE 

U.VT 

UNITS 

NUMBER OP CASES IN VARIOUS 
RANGES OP HORMONE CONCEN- 
TRATION 

o c; P 
o c; . 
a. IS 

O 

O Ci 

o c; . 

O ►“ 

si 

o c; 

0,000- 
10,000 
R. u. 

Serum prolan: 

Eat units per 
liter 

37.4 

17 

23 

3,871 

0 

5 

5 

8 

1 5 

Urine prolan : 

Rat units per 

24 hours 

37.4 

17 

23 

2,404 

5 

■ 

8 

4 
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Table II. A^'ariations in Prolan Values on Successive Determinations at 

Weekly Intervals 


PATIENT 

WEEKS OF 
GESTATION 

RAT UNITS PER 
LITER OF SERUM 

RAT UNITS PER 

24 HOURS 

I.S. 

34 

4,000 

2,630 


35 

0,007 

2,880 


36 

4,000 


M.M. 

30 

1,000 

700 


37 

1,000 

750 


38 

2,000 

2,000 


30 

1,000 

L200 


L. 

2,000 

2,340 

M.G. 

37 

0,007 

4,720 


38 

0,667 

1,900 


39 

4,000 

2,420 


40 

2,000 

1,800 


L. 

2,000 

2,000 

L.D. 

37 

8,000 

2,340 


38 

0,007 

4,700 


39 

0,007 

5,200 



4,000 

8,480 


L. 

4,000 

0,007 


Prolan Values in Toxemias of Pregnancy . — Several reports have been 
made upon the serum and urinary values for prolan in the toxemias of 
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pregnancy. The majority of these indicate a rise in prolan but the 
findings are by no means nniform. 

The studies of Smith and Smith must unquestionably be given tlie most weight. 
Tlieir first paper^-’ reported results on the study of 42 patients in the last trimester 
of pregnancy and indicated tliat in 9(5 per cent of the toxemic and eclamptic 
patients there was an excess of iirolan. Subsequently reported studies^c, ss by these 
workers confirmed their early findings by adding more cases and suggested also 
that a rise in the prolan of tlic serum occurred si.x weeks before the appearance of 
clinical manifestations of toxemia (Smith and Smith^G), and that this fact might 
be of practical value in anticipating the approach of symptoms. 

Besides this work just cited, scattered reports based on smaller numbers of cases 
have come from many sources. ElirhardtiG reported positive tests for prolan in the 
cerebrospinal fluid of cclamptics and pre-eclamptics and negative findings in the 
fluid of normal women. App:ircnt confirmation of this finding was later made 
by HeimS" and by irasliimoto.-G Reports on increases of prolan in the urine of 
eclamptics and pre-eclamj)! ics have come from Hcim-i’ and from Bentivoglio,7 from 
Anselmino and Hoffmann , g and from Schmidt.''® Ehrliardtio has, however, reported 
a failure to find higli ijrolan in cither the blood or urine of eclamptics. Heims' 
reported several inconsistencies and Schmidt ’s's work, tlie most extensive of the 
German studies, indicated that in only 7 of 25 cases of eclampsia and pre- 
eclampsia was prolan B increased. 

The results of the present studies (Table III) do not show consistent 
differences in the average prolan concentration in the serum or in the 
rates of urinary excretion between normal and toxemic patients. The 
figures as first averaged indicated therefore considerable disagreement 
with the findings of Smitli and Smith. 


Table III. Phoean Excketion and Serum Concentration in Late Pregnancy 

Toxemia 



AVERAGE 

WEEKS 

OF GES- 
TATION 

TOTAL 

PATIENTS 

TOTAL 

TESTS 

AVERAGE 

RAT 

UNITS 

NUMBER OP CASES IN 
VARIOUS RANGES OF 
HORMONE CONCENTRATION 

500- 

999 

R.U. 

1,000- 

1,999 

R.U. 

2,000- 

3,999 

R.U. 

4,000- 

5,999 

R.U. 

6,000- 

10,000 

R.U. 

•Serum prolan: 
rat units 
per liter 

34.C) 

20 

i 

25 

3,241 

2 

4 

S 

4 

7 

Urine prolan: 
rat units i 
per 24 hours 

34.0 

1 

21 

27 

2,719 

5 

4 

6 

11 

1 

i 


Search for a reason for this disagreement in results led to a consid- 
eration of possible differences in the classification of the toxemias of 
pregnancy. The Bellevue Hospital classification recognizes three groups 
of cases among the late toxemias : namely, eclampsia and pre-eclampsia, 
essential hypertension, and chronic nephritis. The latter group is ex- 
tremely small in number, so that practically all patients with symptoms 
of hjqoertension or albuminuria, not known to have been present in 
the first trimester of pregnancj'-, are classed as pre-eelamptic toxemia. 
It -was possible therefore that many of these cases classed by us as 
pre-eelamptic toxemia might have been regarded as chronic nephritis 
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Table IV. Pi?olan in Severe Cases op Pre-eclajiptic Toxemia* 


PATIENT 

AGE 

PARA 

"WEEK 

OF GES- 
TATION 

1 CUNIOAL DATA 

SERUM 

URINE 

COJIMENT 

ALB. 

1 

B.P. 

EDEMA 

RAT 

UNITS 

PER 

1,000 C.C. 

RAT 

UNITS 

PER DAY 

Z.R. 

32 

v 

38 

+ -1-1- + 

175 

+ + 

1,000 

0,500 

Medical 






140 




induction 

M.J. 

32 

0 

28 

+ -(- + -1 

220 

+ + + "f 

0,007 

1,240 

Hysterotomy 






130 





IT.S. 

19 

0 

23 

+ + + -1- 

170 


— 

5,200 

Hysterotomy 






110 





L.S. 

33 

0 

20 

+ + -1--1- 

170 

+ + 

0,007 

4,100 

Hysterotomy 






110 





D.M. 

2G 

ii 

24 


198 

+ -f + + 

2,000 

3,000 

Hy.sterotomy 






110 








25 

f + + + 

180 

+ + + + 

2,000 

2,720 







no 








20 

+ + + +' 

190 










114 



mmi 


Average 







4,083 

1 4,089 j 



‘The averages arc based on the mean of the several determinations for a given 
patient. 


Table V. Prolan in Toxemia With Death of Fetus* 






CLINICAL DATA 

SERUM 






1 




RAT 






WEEK 




RAT 


PATIENT 

AGE 

PARA 

1 

OF GES- 
TATION 

ALB, 

B.P. 

EDEMA 

UNITS 

PER 

1,000 

UNITS 

PER 

DAY 

COMMENT 








C.C. 


V.H. 

18 

0 

32 

+ 4* + 

158 

4* -f 4* 

4,000 

4,040 

Macerated still- 






98 




birth 12 day.s 




33 


210 

-1-1+ 



835 

after first test 






100 





A.M. 

27 

0 

33 

0 

170 

•1+ 

2,000 

985 

Macerated still- 






no 



birth 31 day.s 




37 

+ + 

150 

4" 4- ' 

1,000 

1,250 

after first test 






115 








38 

+ 


-t- 

2,000 

1,310 







no 





L.J. 

27 

iii 

40 

+ + 

180 

++ 

2,000 

4,160 

Macerated still- 




1 


108 




birth 3 days 
after test. 
Fetal heart 
heard day of 
test 

A.E. 

29 


39 

-1- 

108 


1,000 

1,205 

Macerated still- 




40 

0 

no 



birth 10 days 





1,500 

810 

after first test 

L.I. 

20 

n 

32 

■h 

118 

++ 

4,000 

457 

Macerated still- 






84 




birth 7 weeks 



H 

30 


174 

4-4-4- 

2,000 

845 

after first test 



■ 



125 





Average 


1 



i 


2,000 

2,109 



•Only first figure is used in final averages of toxemic cases. 
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by other workers. "We therefore selected out four special groups, 
each unfortunately represented bj* onh’ a few cases. 

1. Severe Cases of Fre-eclamptic Toxemia . — The first group consisted of five 
cases and are those severe enough to have •warranted termination of the pregnancy 
(Table IV). The cases of this severe group had with one exception some eleva- 
tion of the prolan in either the serum or the urine. 

2. Cases of Late Toxemia Culminating in Fetal Death . — The next group included 
the cases in which death of the fetus occurred within a few weeks after the tests 
were undertaken. The fact of impending fetal death suggests a serious degree of 
toxemia, but it might not unreasonably be expected that associated placental 

Table A^I. Prolan in Eclampsia 


PATIENT 

AGE 

PARA 

iraEK 
OF GES- 
TATION 

1 CUNICiVL DATA 

SERUM 

URINE 

COMMENT 

ALB. 



RAT 

UNITS 

PER 

1,000 

c.c. 

RAT 

UNITS 

PER 

DAY 

E.H. 

39 

I 

■ 

0 

210 

140 

4* -f + 

1,000 

680 

Convulsion 2 
days before 
test. Delivery 
1 day after 

S.McL. 

37 


32 

-i* + 4- + 

1 

172 

96 

-t -t-i- 


2,630 

Patient was de- 
livered and 
died next day 


24: 

0 

40 

-f -t-t 

142 

92 

+ 

4,000 

840 

Post-partum 
convulsion and 
specimen 


Table VII. Prolan in Average Cases or Toxemia 


PATIENT 

AGE 

PARA 

mt;ek 

OF GES- 
TATION 

(’LINICAL DATA | 

SERUM 

URINE 

COMMENT 

ALB. 

i 

B.P. 

1 

EDEMA 

RAT 

UNITS 

PER 

1,000 

C.C. 

EAT 

UNITS 

PER 

DAY 

P.C. 

34 

m 

40 

0 

152 

100 

•f 

1,000 

815 

Very mild case 

A.C. 

30 


36 

+ 

162 

92 

+-1 + 

1,000 

692 

! 

Toxemia w i t h 
previous baby 

G.P. 

20 

0 

40 


158 

92 

++ 

4,000 


Headaches, 

B.P. in labor 
170/108 

A.C. 


ii 

40 

-t-l- 

158 

90 

0 

i 


4,040 

B.P, 170/90 in 
labor 

L.D. 

! 

20 

0 

37 

38 

39 

40 

2.9g 

3.8 

5.4 

4.2 

145 

110 
170 
114 ' 
158 i 
124 
188 

118 

+ +I 

•f -f + -(■! 

+ 4- + 

44-1 

i 

8,000 ! 

0,607 ^ 

0,667 

4,000 

2,.340 

4,700 

5,200 

8,480 

Severe case. In- 
duction con- 
sidered 

Average 





i 

1 

1 

2.S66 1 

2,662 
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damage would result in diminished hormone production. Tlic prolan levels of 
both blood and urine were found to be lower than in the severe cases (Table V) 
of the last group, and the serum values were even somewhat lower than tliose for 
the normal women. 

3. Eclampsia . — There were three cases (Table VI) which developed eclampsia. 
Neither of the two with convulsions ante partum showed signs of an increased 
prolan, although repeated .specimens could not be examined. In the third case, 
which has not been used to compile the average values, the convulsions developed 
after labor. The Ioav urinary prolan in this case is not sui'prising considering the 
rapidity with which these hormones di.sappear after delivery. The serum prolan 
in this case was perhaps a little high. 

4. Mild Pre-cclamplic Toxemia . — The remaining cases have been classed as mild, 
because they were unassociated with any special complications (Table VII). In 
all but one case of this group the prolan was not dilTerent from the normal. One 
patient from whom four specimens were obtained showed consistentlj' high levels. 
She was unquestionably the severest of the five and might more properly belong 
to the class in which termination of pregnancy was carried out. 

Conclusions in regard to tlie prolan in the toxemic cases of this series 
were simply these. The general average and range for tlie prolan con- 
centration of the serum and the twenty-four-liour excretion were not 
significantly different from those of the normal controls. Selection of the 
severer cases with aU of the manifestations of pre-eelamptic toxemia re- 
sulted, however, in the isolation of a group in which the prolan of the 
urine or serum was a little high. 

ESTROGEN DETERMINATIONS 

Preparation of Bpecimen . — The amount of estrin in the urine of 
pregnant patients is large enough so that concentration before assaj^ 
is unnecessary. The e.strogens occur in the urine principally in a 
combined form which is not determinable by bio-assay. In order to 
free the combined estrogens, all urines were “hydrolj'zed’' by boiling 
for two hours after the addition of 10 per cent by volume of concen- 
trated hydrochloric acid. The figures for the urine represent then 
the so-called “total estrogens.” The sera were not so treated and 
only free estrogen was therefore determined here. 

Estrogen Assay . — The assay was conducted according to tlie typical Allen-Doisy 
test on spayed female rats, weighing from 12.5 to 175 gm. Each rat received a 
“priming” dose of an estrogen ten days before the assay, and animals unrespon- 
sive to such treatment were not used. Injections for the test were given in a 
total of four doses on two successive days and vaginal smears made four times on 
the third and fourth days. 

The unit adopted by us was complete cornification witli complete absence of 
both nucleated epithelial cells and lymphocytes in three-fourths of the animals. 
At tir.st four, and later eight, animals were used at each dose level. The studies 
of various workers have shown that the rat unit may vary from about 5 to 40 
international unit.s (Hain and Eob.son,23 Hinglais and ninglais,3o Biilbring and 
Burnn. Bepeated assay of crystalline e.strone has shown that the rat unit, as 
defined by us for this work, has amounted to about 35 international units. This 
will e.xplain why our figures for e.strogens in pregnant urine are considerably 
lower than those reported by many other investigators. 

The definition of the unit, as described, was originally adopted with a view 
toward increased accuracy, since it was felt that eomplefe coin ificat ion was easier 
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to recognize than anj^ special proportion of cells. There appears to be no great 
disadvantage in using such a large unit in the assay of the urine in pregnancy, 
but special difficulties occur -with the serum. Here one rat unit is rarely con- 
tained in less than 5.0 c.c., and since the supply of material for testing is 
limited, accurate quantitative studies are not feasible. Some basis for comparison 
was obtained by estimating the degree of estrus reaction in each smear, and 
grading each Avith figures from 0 to 4, according to the method originally de- 
scribed by Frank23 for tests on the blood of nonpregnant w’omen. Four animals 
Avere each injected AA'ith 3.0 c.c. of sermn, the heiglit of the reaction in each 
noted and the aA^erage expressed by a single figure. 

The aeciiracj^ of the figures for the estrogens based on rat assay is 
apparently less than for the prolan. This statement is based on study- 
ing the reaction of a group of 474 animals ivhieh showed that, when 
one rat unit is fixed as the amount vAdiich will cause complete eorni- 
fication in at least 75 per cent of the animals, then with half of this 
dose a quarter of the animals are still positive and with double the 
dose, 15 per cent are still negative. 

Normal Estrogen Values in Pregnancy . — The changing methods of 
hydrolysis, extraction and assay of estrogenic substances in the urine 
have resulted in continued alteration in Avhat have been regarded as 
the normal values. In 1928 Aschheim and Zondek'^ reported 6,000 to 

10.000 mouse units per liter in the last trimester of pregnancy. Smith 
and Smithes figures in 1934 before hydrol 3 ’’sis was used were 5,800 rat 
units for twenty-four hours. Since then the figures have mounted 
rapidly. Coheu, Marrian and 'Watson^® reported by colorimetric 
methods a daity excretion of 22 mg. of combined estriol and 3 mg. of 
estrone which has an equivalent value of about 250,000 mouse units. 
Smith and Smith®® give perhaps slightly higher values. Goldberger^^ 
found lower values for “total estrius” Aidth a peak of 180,000 mouse 
units at the thirty-third week followed by a fall to from 40,000 to 

45.000 mouse units during the last month. Goldberger’s-^ figures in- 
dicate the marked variations Avliich maj’' be present in the excretion 
curves of even a single case, and Browne and Venning’’ suggest the 
occurrence of cj^clieal fluctuations. With the serum, the reported 
figures have been still less consistent, owing of course to the small 
amount of material available for tests. .Smith and Smith®® obtained 


Table VIII. Estrogen Excretion and Serum Concentration in Last Trimester 

OF Normal Pregnancy 



AVERAGE 

AA'EEKS 

OF GES- 
TATION 

TOTAL 

PATIENTS 

TOTAL 

TESTS 

AAmRAGE 

NUMBER OP CASES IN A^ARIOUS 
RANGES OP HORMONE 
CONCENTRATION 

IS9 

500- 

999 

R.U. 

1,000- 

1,999 

R.U. 


B 

U vine 

Rut units 
:i (lay 

37.4 

17 

23 

1,311 

2 

8 

G 

5 

2 

f^orum 

Reaction 

3.0 c.c. 

37.4 

17 

■ 

1.58 

1 SERUM. REACTION TO 3.0 C.C. 

0- 

0..5 

0.5- 

0.9 

■jHH 

2.0- 

2.9 

3-4 

4 

2 i 

1 ^ 1 

8 

4 
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positive reactions with 3 c.c. or less in their early reported normals. 
Bickenbach and Fromine® never obtained a positive with less than 
10.0 c.e. 

The twenty-four-hour excretion of “total estrin” in twenty-three 
assaj'^s of this stud 3 ’’ averaged 1,300 rat units (Table VIII). With the 
large rat unit used, this corresponds to about 45,000 international 
units, approximatelj^ the figure reported bj’- Goldberger-^ for his ease 
during the last few weeks of pregnancj’’. As regards serum, a full 
rat unit was praeticallj^ never demonstrable bj’’ the injection of 3.0 
c.c. of serum. 

Figures obtained bj"- repeated assaj-- of several specimens on .succes- 
sive weeks again showed that Avide fluctuations maj'- occur in the rates 
of excretion (Table IX). The figure obtained bj^ one determination 
does not therefore characterize the behavior of the estrogens for a 
grten case. 


Table IX. Variations in Estrogen Values on Successive Determinations at 

Weekly Intervals 


patient 

aveeks of 
gestation 

URINE 

SERUM 

rat units 

PER BAA' 

REACTION TO 

3.0 c.c. 

I.S. 

34 

1,646 

2.5 


35 

1,800 

1.75 


36 

3,406 

1.00 

M.M. 

36 

585 

2.00 


37 


2.25 


38 

1,300 

3.25 


39 

530 

2.25 


L 

800 

2.25 

M.G. 

37 

295 

0.75 


38 

245 

2.50 


39 

300 

2.75 


40 

450 

1.25 


L 

500 

1.25 

L.D. 

37 

585 



38 

2,380 

2.25 


39 

1,300 

3.25 


40 

530 

2.25 


L 

166 

1.25 


Total Estrogens in Toxemias of Pregnancy. — Relativeh'- Ioav values 
for estrogenic hormone in the urine and blood of toxemic patients Avere 
reported by Smith and Smith'’^^- "’f’- in 1934, 1935 and 1937. This 
coupled Avith the simultaneously high prolan has laid the basis for an 
h.ypothesis of an “imbalance” betAA^een the two hormones as a factor 
in toxemia. Bj" means of a chemical test, SaA-age and Wylie^'^ have 
corroborated the findings of Ioav estrins in toxemic cases. They found, 
hoAVCA^er, that Amlues Avere Ioav in the so-called chronic nephritics as 
Avell as in the cases of pre-eclamptic toxemia. 

The summaiy of the results of 62 determinations in toxemic pa- 
tients shoAvn in Table X indicates Avhat are probabl.v significantly 
loAver estrogen A’alues than in the normal cases. The aA'erage figure 
of 584 rat units for tAventy-four-hour excretion is less than half of 















TAYLOR AND SCADRON : TOXEMIAS OF PREGNANCY 


975 


tlie normal figure. The usual reaction to 3.0 c.c. of serum was also 
definitely weaker in the toxic eases. Although exceptions occurred, 
the excretion in the toxemic cases was as a rule under 1,000 rat units, 
that for the normal cases usuall}’- above that figure. 

Table X. Estrogen Excretion and Serum Concentration in Late Pregnancy’ 

Toxemia 



AA’ERAGE 

AVEEKS 

OF GES- 
TATION 

TOTAL 

PATIENTS 

TOTAL 

TESTS 

AVERAGE 

j 

NUMBER OF CASES IN A'ARIOUS 
RANGES OF HORilONE CONCEN- 
TRATION 

0- 

499 

R.U. 

500- 

999 

R. U. 

1,000- 

1,999 

R.U. 

2,000- 

2,999 

R.U. 

3,000- 

3,999 

R.U. 

Urine 

Rat units 
a day 

34 

21 

31 

584 

11 

14 

5 

■ 

0 

Serum 
Reaction 
to 3.0 c.c. 

34 

21 

30 

0.92 

SERUM. REACTION TO 3.0 C.C. 

0- 

0.5 

0.5 

0.9 

1.0- 

1.9 

2.0- 

2.9 

3-4 

10 

9 

(5 

4 

1 


Separation of these eases into the four special groups previously 
used in reporting prolan studies shoAved little difference in the figures 
for the different classes of eases (Tables XI, XII, XIII, and XIV). 
There was nothing to distinguish the severe cases from the mild ones. 
The approaching death of the fetus was not heralded by an.y rise or 
fall in the estrogen figures. The values for urinary estrogens of the 
tAvo eelamptics studied ante partum AA'ere, hoAvevci-, the loAA’est of any 
group. The consistent and rather AAude divergence from the normal 
of the estrogen Amines in the toxemias makes it appear then that here 
an actual difference exists. 


Table XI. Total Estrogen.s in Severe Cases of Pre-eclampsia 


■ 

AGE 

PAUA 

AVEEKS 

OF GES- 
TATION 

CLINICAL DATA 

URINE 

serum 

COMMENT 

ALB. 

B.P. 

EDEMA 

RAT 

UNITS 

PER 

DAY 

REAC- 
TION TO 
3.0 C.C. 

Z.R. 

32 


38 

-I* 


-P-P 

530 

0.75 

Medical induc- 
tion 


32 

0 

28 

-f-t-P-P 

220 

130 

+ + + T 

■ 

0.00 

1 lysterotoniy 

H.S. 

19“ 

0 

23 

-P-P-P-P 

170 

110 

-p-P 

325 

1 

Ily.sterotomy 

L.S. 

33 

0 

20 

^ ^ ^ ^ 

17(3 

110 

-p-p 

330 

0.00 

IIy.‘iterotoiny 

D.M. 

20 

ii 

■ 

+ -i- -i- 

-f -f- -r 

198 

110 

ISO 

110 

190 

114 

-P-P-P + 

.... 

.... 


0.25 

lly.sterotoniy 

Avorape 







GOO 

Ao 
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Table XII. Total Estbogen's ix Toxemia With Death of Eetus 






1 CUNICAL DATA | 

URINE 

SERUM 

1 




WEEKS 




RAT 

REAC- 

i 

COMMENT 

PATIENT 

AGE 

PARA 

OF GES- 

ALB. 

B.P. 

EDE-MA 

UNITS 

TION TO 




TATION 


PER 

3.0 C.C. 

1 









DAY 


V.H. 

18 

0 

32 

+ + + + 

158 

-f -r 4* 

835 

0.50 

Macerated still- 






98 




birth 12 day.s 




33 

+ + + + 

210 

+++ 

840 

0.50 

after fir.st test 






160 





A.deM. 

27 

0 

33 


170 

++ 

820 

0.25 

Macerated still- 










birth 31 days 




37 

+ + 


++ 

1,562 

0.00 

after fir.st te.st 






115 








38 

+ 


4* 

055 

1.25 







110 1 





E.J. 

27 

iii 

40 

■f- 4*1 

180 

++ 

1,300 

0.75 

ilacerated still- 






108 



j 

birth 3 days 
after test 

A.E. 

29 

i 

39 

+ 

168 


.301 

0.75 

Macerated still- 






110 




birth 10 days 




40 

0 


■1 

400 

0,75 

after test 

L.I. 

26 

i 

32 

+ 

118 

++ 

846 

1.00 

Macerated still- 






84 




birth 7 weeks 




36 

4- 

174 

+ -f + 

422 

0.50 

after first test 






125 


j 



Average 







820 1 

0.64 j 



Table XIII. Total Estkogex.s in Eclamp.sia 


PATIENT 

AGE 

PARA 

i 

WEEKS 
OF GES- 
TATION 

CLINICAL DATA | 

URINE 

SERUM 1 

COMMENT 

ALB. 

B.P. 

EDE.MA 

RAT 

UNITS 

PER 

DAY 

1 

REAC- 
TION TO 
3.0 C.C. 

E.H. 

39 

■ 

28 

0 

1 

1 

210 

140 

4-4-4- 

377 


Convulsion 2 

daj's before, 
delivery 1 day 
after 

S.Mc.L. 

37 

! 

■ 

32 

4- 4-4-4- 

! 

172 

96 

-t + T 

■ 

1.75 

Delivery and 

death 1 day 
later 

A.LoM. 

24 

0 

40 

+ 

142 

92 

4- 

97 

0.25 

Post-partum 

specimen 


EXCRETION' OP I’REGNANDIOL 

In tlie past both an excess and a lack of corpus luteuni have been 
blamed for toxemia. Treatment by corpus luteum is now being ad- 
vised (Robson and Patterson"*'^) , and abnormal values for corpus luteum 
in the placentas of toxemic patients have been reported (Smith and 
Kennard“'). 

The isolation by Venning and Browne®- of pregnandiol from human 
pregnancy urine and the recognition that this substance was an in- 
active excretion product of proge.sterone have led to the possibility 
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T^\3le XTV. Total Estrogens in Average Cases op Toxemia 


PATIENT 

AGE 

i 

PARA 

WEEKS 

OF GES- 
TATION 

1 CUNICAL DATA 

URINE 

SERUM 

COMMENT 

ALB. 1 

B.P. 

EDEMA 

RiVT 

UNITS 

PER 

DAY 

REAC- 
TION TO 

3.0 C.C. 

P.U. 

34 

■ 

40 

0 

152 


679 

0.5 

Very mild case 

100 

A.C. 

30 


36 

+ 

162 

92 

+ + + 

346 

1.00 

Toxemia with 
previous baby 

G.P. 

20 

0 

40 

i 

152 

92 

■ 

643 

0.25 

Headaches. 

B.P. in labor 
170/108 

A.C. 

30 

ii 

40 


158 

90 

■ 

673 

2.00 

B.P. in labor 
170/96 

L.D. 

20 

0 

37 

38 

39 

40 

2.9 

3.8 

5.4 

4.2 

145 

110 

170 

114 

158 

124 

188 

118 

+ -(- + + 

+ + + 

-I + + 

585 

2,380 

1,300 

530 

2.20 

2.25 

3.25 

2.25 

Severe case. In- 
dnction con- 
sidered 

Average 







708 

1.30 



that its ineasureineut might give a practical method of studying corpus 
luteum function. Reports have already been made that the excretion 
of pregnandiol is diminished in the toxemias of pregnancy (Weil;®^ 
Smith and Smitb*''^). 

The preliminary figures of Table XV confirm these observations. It 
will be noted, however, that again there are exceptions and that a feAv 
toxemic patients excrete more pregnandiol than do cei’tain normals. 
One case of special interest showed unusually low values preceding 
the death of the fetus. 


Table XV. Excretion of Pregnandiol 


' ' ■■■ 


AVERAGE DAILY 



NUMBER OF 

TESTS 

EXCRETION IN 

milligrams 

RANGE 

TJormal cases 

14 

47.8 

13.0-128.0 

Toxemic cases 

18 

17.4 

0 - 51.2 


Cases of Premature Separation of the Placenta . — It has been main- 
tained by Shute^i that certain types of late pregnancy toxemia, asso- 
ciated with retroplacental hematomas, showed a high estrin in the 
blood serum of the patients. He repoi’ts that of 66 such cases studied 
by him, 82 per cent showed an excess of blood estrogens and that 85 
per cent of 39 eases of severe abmptio placentae also showed such 
an excess. Heim has reported high values for urinary prolan in eases 
of premature separation of the placenta. 

In Table XYI are given the values for prolan and estrog'en in 8 
cases of bleeding of unexplained origin, probably due to minor de- 
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grees of placental separation, and in 2 cases of typical complete 
separation of the plaeenta. There is no evidence of excessive estrogen 
in any of these patients. It is not certain, however, that this group 
is clinically identical with that described hy Shute as being charae- 
teristicaUy associated with an excess of estrogen. 

DISCUSSION 

The significance of these hormone differences between normal and 
toxemic patients is still a matter for theory. According to one view 
a disturbed balance between hormones may actually be the cause of 
toxemia. A simpler view is that the abnormalities are merely the 
result of the disordered physiology of the toxemic patient. 

The excretion of the estrogens for example is dependent upon a 
great variety of conditions. There is fii’st the rate of production which 
occurs in the placenta. , There is second the degree of destruction or 
conversion into an inactive form which maj^ occur in the liver or 
kidne.y. There is finally the factor of kidney exci’etion, although there 
is less belief than formerly in a renal threshold. With the amount 
of estrogen in the urine dependent on placental, renal, and hepatic 
function, it is not surprising that the Amlues in blood and urine may 
be altered in such a disease as pre-eclamptic toxemia. Somewhat 
similar conditions undoubtedly govern urinary pregnandiol values, 
and probablj^ blood and urinaiT prolan concentration. 

CONCLUSIONS 

1. In a broad sense there can be little doubt that the placental hor- 
mones are a factor in the late toxemias of pregnancy. 

2. The tests for these hormones give only approximate values. 

3. The blood and urinary figures for these substances show large 
normal variations when different individuals are compared and even 
when different specimens of the same individual are contrasted. 

4. In a series of 21 cases of late toxemia and 17 cases of normal 
pregnancy, there was evidence of a frequent but not invariable lower- 
mg of the estrogen values in the toxemic cases and of an elevation 
of the prolan values in a few cases only. A lowered pregnandiol 
excretion was also noted in a shorter series of determinations. 

5. No hormone abnormalities Avere noted in 8 cases of unexplained 
bleeding and tAvo cases of premature separation of the plaeenta. 

6. The hormone changes obseiwed in the toxemic patients are per- 
iiaps associated Avith the cause of toxemia, but may simply be the 
result of the disturbance of kidney, liver, or placental physiology. 
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DISCUSSION 

DE. CAEL E. ilOOEE. — I am certainly glad to be one of you to congratulate 
Dr. Taylor on his conservatism — conservatism not only in handling the theoretical 
aspects of such a problem as he presented but likewise in handling the data 
which he has collected in an endeavor to throw light upon a particularly^ difficult 
problem. Conservatism and hard work are the two greatest needs, it seems to me, 
in such a field as this. Conservatism, if for no other reason than the fact that in this 
more or less newly developed field of hormones, some have had hopes that many 
baffling problems, unsettled before, would be settled by the new technique. For this 
reason we must obviou.sly consider these problems with a great deal of open-minded- 
ness and not make an attempted analysis with preconceived ideas. As you know, 
hormones have been looked to to cure practically everything from temperamental 
disturbances to wrinkles on the face and defects in hearing. Hormones do alter 
the physiology of the organism and abnormal physiology' does alter hormone secretion. 

In an attempt to analyze Dr. Taylor’s paper there are just two main aspects I wish 
to mention. It seems to me that he has very adequately considered the theoretical 
aspects, or the possible bearing of the hormones in relation to the conditions he is 
describing. Obviously you would not expect one such as myself, who works with 
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rats, guinea pigs, and otlier low forms, to be very well versed on the treatment 
of eclampsia, because we do not encounter such disturbances in our experimental 
material. We are very thankful that we can carry out hormone studies in animals 
that are normal or modified by our choice. We do not work with sick animals; 
we discard them. Dr. Taylor has apparentlj’' considered very carefully the 
possible angles on the physiological side, that is, the bearing of the hormones on 
this disease. I am certainly not in position to suggest any which he has omitted. 

The second point that I wish to emphasize clearly in jmur minds is that Dr, 
Taylor has not tried to prove that hormones cause eclampsia or that any one hor- 
mone causes eclampsia, he has merely attempted to determine whether there is a 
deviation in hormonal output detectable in individuals showing this condition 
when compared with those whose pregnancy is normal. If he had been able to 
demonstrate that there were gross differences he still would not be in position 
to maintain that the different hormonal condition was the cause of the under- 
lying condition. He has very emphatically pointed out that excessive hormone 
output might be merely an accompanjdng condition and not the cause. 

I have found Dr. Taylor's talk so satisfjdng that I do not seem able to criticize 
the many approaches he has considered as bearing on the theoretical aspects. 
There is one point that should be considered if real progress is to be made in this 
field. Only those of you who have attempted to make this type of analj’^sis realize 
the multitude of difficulties in arriving at trustworth}’- results. Dr. Taylor has 
pointed out that it is impossible for any one individual to take any other in- 
dividual's findings because standards of procedure and end points differ so widely. 
It would seem that not only in this but in many other diseases of this kind co- 
operative work would be well worth while, in which a central agency would handle 
all the analj'ses. Working even with normal animals on two sides of the Atlantic 
Ocean very different results are reported, not because the animals are so different 
but because different methods of procedure, such as treatments, extractions and 
assaj's, are so at variance. Cooperative projects would seem verj" much worth 
while. 

I am not certain whether Dr. Taylor has not been too conservative. I have 
commended him for it, but often averages are sometimes very misleading. After 
all we must depend on averages until we have clear-cut results. A small number 
of cases in which variations of from 800 to 1,000 per cent are included may 
completely eliminate any suggestions indicated in the collection of data when 
onlj’- averages are considered. It is obvious that more cases are needed. One 
could well use a graph of findings from 100 normal women, not in the thirty-fourth 
week but in all weeks of pregnancy and perhaps have a reliable standard of 
reference with which to compare hormonal assays from pathologic cases. Such co- 
operative projects could be established in large cities. A great deal can be said for 
a cooperative project carried out by one set of investigators as a foundation for 
establishing basic principles which are needed to answer the question, not whether 
these hormones are the cause of this condition, but merely whether they vary from 
the norm found during normal pregnancy. Dr. Taylor has carried out a great deal 
of work but he has been compelled to report to jmu only negative results. He has 
been unable to settle one point firmly in his own mind with this work. Is there a 
difference between the normal condition and the pathologic one from the standpoint 
of the output of these individual hormones? It is perfectly obvious that a discussion 
of results of different investigators which are not comparable is futile and utterly 
useless. It is also perfectly obvious, I think, that great advances would be made 
if we could reproduce in some suitable animal the experimental condition now under 
consideration, but so far as I know there is little hope of its accomplishment. 

DR. WILLIAM J. DIECKMANN. — Innumerable attempts have been made during 
the past few decades to link eclampsia with an abnormal function of one or more 
of the glands of internal secretion. The rapidity with which an eclamptic patient 
may recover is well known, and the pathologic changes, if present, arc usually too 
meager to account for the many signs and sjTnptoms of the disease and the marked 
physical and chemical alteration in the blood, urine, and tissues. The most logical 
theory is that eclampsia is caused by a disturbance in the normal physiology of an 
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organ or a gland. Sucli a condition could respond to treatment very quickly. Thus, 
the idea of a hormonal -imbalance is intriguing. 

It seems to be the consensus of opinion, although the amount of accumulative 
data is relatively small, that eclampsia and pre-eclampsia are characterized by a 
low estrogen and high prolan concentration in both blood and urine. Smith and 
Smith in their last report state that "the manife.stations of pre-eclampsia coincide 
with changes in the urinary values for pregnandiol, estrone, estriol, and estradiol 
which reflect a progestin deficient metabolism of the estrogens.’' They suggest 
“that the vascular phenomena which are responsible for endometrial flow and 
pre-eclampsia may be brought about by a toxic concentration of nonestrogenic 
breakdown products resulting from destruction of the estrogens.’’ They have 
treated several presumably pre-eclamptic patients one of whom received 170 mg. 
of progesterone and 2,550,000 I.U. of estradiol benzoate over a period of nine daj’s 
without any clinical change. Incidentallj’’ the cost of these substances would 
amount to .$382.00. Dr. Ta 3 dor has been verj' conservative in his conclusions, 
stating that the test for hormones gives onl_y approximate values and that the 
changes may perhaps be associated with the cause of toxemia or the.y ma^- be the 
result of the disturbances of kidnejq liver, or placental phj'siology. 

The work of Thorn and Harrop and of Kenjmn and co-workers lends some sup- 
port to the theorj' that a disturbance of the hormone balance maj*^ be associated 
with pre-eclampsia. These investigators noted that a retention of sodium together 
with associated water maj’- be produced in both dog and man bj* the administration 
of estrone, estradiol, progesterone, pregnandiol, and testosterone. The retention 
was sufficient to produce an increase in body weight. Similarlj’, the increase in 
weight often seen before menstruation may possiblj’ be due to the alteration in con- 
centration of these hormones. 

Stander has reported marked changes in the uric acid, lactic acid, and COj 
content of the blood in toxemic patients. We have emphasized the marked altera- 
tions in blood and plasma volume and changes in concentration of serum protein, 
hemoglobin, etc., and correlated these changes with the clinical condition of the 
patient. Some im-estigators have attributed eclampsia and pre-eclampsia to these 
physicochemical changes. In view of these extensive alterations it is not improbable 
that the hormones are also atfected, and the changes in concentration and excretion 
maj’’ be, as also suggested by Tajdor, a result instead of a cause of pre-eclampsia. 

The obstetrician has not decided what eclampsia, pre-eclampsia, or toxemia of 
pregnancy are either clinicallj' or pathologicallj', and j'et he has been observing these 
conditions for many years. I have been especially interested in the studj’ of the 
toxemias of pregnancy for the past fifteen j'ears, and j-et my diagnoses as to tj-pe 
have frequently been incorrect especially if made during the hospital period. None 
of the published reports of hormone studies have followed patients long enough 
after delivery to confirm their diagnosis of the kind of toxemia. Furthermore, I be- 
lieve the same patient should be followed through a subsequent pregnancj’ to de- 
termine if the hormone assays are again abnormal or normal. 

Eclampsia according to Kustner can be cured with thjToxin. Hoffmann and 
Anselmino have stated that the thyroid hormone content is tremendously increased 
in the blood of eclamptic patients. We huAm found daily doses of 1 or 2 gr. of 
thj’roid to be of no r-alue in pre-eclampsia, perhaps because this condition does 
not permit protracted medical treatment. However, in the patient with vascular-renal 
disease with marked albuminuria, thj'roid therapy seems to be of some value in re- 
ducing, or at least preventing further increase in the amount of protein excreted 
per 24 hours; other therapeutic measures are also used. Nicholson has stated that 
the more normal the thyroid the less likelj' that toxemia will develop. Approximately' 
7 per cent of our toxemic patients had hyperthyroidism; the diagnosis of toxemia 
was based primarily upon the hj-pertension Avhich was usually present in these 
patients. 

The adrenal cortex enlarges in pregnant animals, and it has been stated that the 
hypertension of toxemia is due to an increased amount of adrenalin. Adrenal cortical 
extract because of its effect in increasing blood and plasma volume and also its effect 
on the renal thre.^hold for sodium has been suggested in the treatment of eclampsia, 
but, so far as I know, has not been used. 
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Cushing described an invasion of basojdiilie cells from the anterior lobe and pars 
intermedia of tlie pituitary* into the posterior lobe. He postulated that vasoi>ressin 
came from the anterior lobe because the posterior lobe does not look like secreting 
tissue. All reports to date do not confirm Cushing’s theory. The anterior lobe of 
the pituitary does enlarge during pregnancy, but no one has noted any unusual 
change in association ■svith toxemia of pregnane}'. Cushing’s comment that the 
posterior lobe does not look like secreting tissue is interesting because certainly the 
placenta does not look like an organ of internal secretion, and yet it is supposed to 
produce enormous quantities of female hormones. 

Anselmino and Hoffmann stated that there was an increased amount of the presso^ 
and antidiuretic components of the posterior lobe secretion in the blood of 
eclamptic and severe prc-eclamptic patients. However, five groups of investigators 
have been unable to confirm this w'ork. Michel and I stated that the blood 
pressure of the true eclamptic and pre-eclamptic patient gave a marked rise 
if the patient was injected with two minims of pituitrin. All other nonpregnant 
and pregnant patients, even if the latter had essential hypertension or vascular- 
renal disease, gave little or no response. This test has been used by us to aid in 
the differential diagnosis of pre-eclampsia from other toxemic conditions. Our 
work lias been used to support theories as to the cause of eclamp-sia which 
ascribed the disease to posterior lobe hormones, but the mere fact that pre- 
eclamptic patients show an unusual response to the injection of pituitrin does not 
w'arrant the statement that eclampsia is due to an abnormal amount of posterior 
lobe secretion. 

According to the chemists’ conception the hormone studies to date are not 
quantitative but are roughly qualitative. However, they offer possibilities as to 
the diagnosis of pre-eclampsia w'hen it is present and also a possible means of 
detecting patients who may develop pre-eclampsia. It is unwarranted to draw’ 
conclusions from a study of 50 or 100 cases when the methods of analysis are 
crude and the variation in both normal and abnormal overlap. Furthermore, to 
treat toxemic patients with hormones and other drugs and ascribe improvement 
only to the hormone is incorrect. The clinical condition of toxemic patients is 
so variable that a large number must be treated with only the hormone in que.stion 
before any conclusions are justified. 

BR. FRED L. ADAIR. — ^I would like to compliment Dr. Taylor on the e.xcellence 
of his material and its presentation. I would like to mention the parathyroids in 
connection with a consideration of hormones in their relations to the toxemias and 
metabolism of pregnancy. There is a case in the literature in which thyroidectomy 
was done and the paratliyroids injured. The patient was operated upon after three 
normal pregnancies. During the subsequent pregnancy .she developed tetany which 
was controlled by the use of parathormone. Dr. Laura DaSef and Dr. Bengt Hamil- 
ton made a study of parathyroids in pregnancy in our clinic, indicating that there are 
certain definite parathyroid changes during pregnancy shown by an increase of 
parathormone during pregnancy. We have made no .such thorough study as Dr. 
Taylor has made of the hormones. However, we have done some work, and with the 
]>prniis.>;ion of the Chairman, I would like to ask the courtesy of having Dr. Ruth 
Watts discuss it. 

DR. RDTH AV.-VTTS, Pii.D. — wish to join Dr. Moore in commending Dr. Taylor 
for his scientific, approach to a problem in a field in which the literature is so filled 
with data of little significance. 

f wish to add a point or two in review of Smith’s %York. If you inspect his work 
you will find that the individual variation in both groups is very groat. The standard 
deviation in such groups can become as large as the value it.«-elf. It then becomes 
imjtossiblo to evaluate a single determination by comparison with a mean value unless 
that value i,s an extreme one. 1 have some .elide.? to .show, some results of a studv 
Dr. Adair and I have undert.’iken. 1 am .showing the first one for two reasons, first 
to confirm Dr. Taylor's survey on relation of dose to re.sponse, and the second, to 
present our method of assay because 1 want you to .judge the relinbilitv of ' 
data. 


our 
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We have assayed each of the gonadotropic and estrogenic hormones by the 
characteristic curve method; two consecutive twentj'-four-hour urine specimens were 
assayed for each individual; twenty 21-day-old rats were used in the prolan assay 
and 40 castrated rats for the assay of estrogenic hormone. After injecting the 
entire group of animals at one dose level, the assay value was obtained by reading 
from the chart the value corresponding to the percentage response. 

The second chart is a graphic presentation of the actual values (E.U, per twenty- 
four hours) obtained in our study. There is a marked tendency toward the in- 
creased excretion of gonadotropic sulxstance and a decreased excretion of estrogenic 
substance in the toxemic group. Although the mean values show a definite dilFerence 
between the normal and the toxemic groups the extreme variation in the in- 
dividual values composing these groups makes it impossible to compare safely 
an individual determination with this mean value. In the normal group there 
seems to be a relation between the amount of gonadotropic and estrogenic hormone 
excreted by each individual, i.e., an individual excreting a relatively large amount of 
one will also excrete a relatively large amount of tlie other. This is illustrated in the 
chart by the slope of the line connecting those two values for each individual. The 
chart is constructed so that in the normal group the scale of the range of the 
twenty-four-hour values of estrogenic substance is equal to the scale of the range 
of the twenty-four-hour values of prolan. In the toxemic group the general slope 
of these lines is altered and assumes an opposite direction. 

In the next chart, this relationship is expressed as a ratio of the excretion 
of prolan to estrogenic substance. The hormone analyses expressed in terms of 
this ratio seem to show less variability due to individual variation than was shown 
in the previous chart. These ratios are fairly constant in the normal group and are 
definitely increased in the toxemic group. 

In conclusion, our work shows groat variation in actual values of gonadotropic and 
estrogenic substances, a fairly constant ratio between these two substances during 
normal pregnancy and an increase in the ratio during pregnancy in the toxemic 
group. 

DR. ALEXANDER GABRIELIANZ. — In Dr. Taylor’s paper there is a statement 
about pituitary and pituitary-like substances as if they were the same substances. 
In my opinion there is a great biologic difference between the two. If an immature 
hj-pophysectomized mouse is injected with pituitary-like substance, without reference 
to dosage, a follicle never appears on the ovary, but if pituitary substance is in- 
jected into an immature hj-pophysectomized mouse, then a follicle appears on 
that ovary. I wish to ask Dr. Taylor if he noticed any other difference between 
these two, pituitary substance and pituitary-like substance. 

DR. HOWARD C. TAYLOR, .TR. (closing).- — Dr. Moore’s sugge.stion that hormone 
studies of this tj’pe should be developed as a cooperative project seems to me most 
important. The technical work of assay ought perhaps to be done in a depart- 
ment of zoology, rather than in one of medicine. It is clearly work for which 
the biologist is better equipped than the phj'sician. Such investigations could 
be well handled by two such departments, the physician diagnosing and following 
the case clinically, the biologist helping to outline the experiment and super- 
vising or performing the work of assay. With the clinician .such biologic studies 
are a heavy burden, and a somewhat unfamiliar one, to be carried in addition to 
the regular work of the ward and practice. 

I am very much interested in Dr, Watts’ determinations. My understanding is 
that she found a high prolan and a low estrin in most eases, but that she also 
noticed several exceptions. This is of course in confirmation of much previously 
reported work, and especially significant since the prolan was determined by a 
different end object from the one usually employed. The concept of an “im- 
balance” is, however, in mj- opinion a very misleading one. It implies some 
sort of a reciprocal phy.siologie relationship between these two substances, and 
there is little reason yet to think that such a definite relationship exists. Absolute 
values are significant but I do not think that a quantitative relationship of one 
to the other is yet established. 
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I did not say that pituitary-like substance of pregnancy urine and true 
gonadotropic substance •were identical. I was speaking of prolan A and B, which 
are both reactions occurring after the injection of pregnancy urine, I showed 
on my slide four different ovaries, one which showed no follicle, and came from 
an untreated infantile rat; one which showed many small follicles following in- 
jection of menopause urine; one with a single large follicle from the injection 
of pregnancy urine, and one with a corpus luteum, also following the injection of 
pregnancy urine, "^niether one will get a large follicle or a corpus luteum follow- 
ing the injection of pregnancy urine depends, in part at least, on the amount of 
substance injected. There will be a very large difference in the number of units 
of pregnancy urine gonadotropic substance reported depending on whether one 
takes as an end point follicle ripening (prolan A) or corpus luteum formation 
(prolan B). The latter is a much more reliable end point, because partly ripened 
follicles may begin to occur normally in quite young rats and mice. 


VESICOVAGINAL FISTULA AFTER COMPLETE ABDOMINAL 

HYSTERECTOMY 

Description of Technique Used for the Cure of Two Cases by the 

Vaginal Route 

Albert H. Aldridge, B.S., M.D., F.A.C.S., New York, N. Y. 

(From the Clinic of the Woman’s EospitalJ 

I N RECENT 3'ears numerous articles have appeared describing im- 
provements in the operative technique of complete abdominal hyster- 
ectomy. The advantages of this procedure over subtotal or supravaginal 
hysterectomy have been emphasized and some gynecologists have been so 
impressed with its benefits that they have adopted complete hysterectomy 
as a routine procedure in cases demanding removal of the corpus uteri. 

Experience with large series of complete hysterectomies will ultimately 
determine whether this more extensive operation, as a more or less 
routine procedure, is justifiable. When examination of the cervix reveals 
extensive birth injuries or marked chronic infection associated with con- 
ditions demanding removal of the corpus uteri, there can usually be no 
argument against complete hysterectomy. However, experience has 
shoiivn that the milder cervical infections and erosions can be readily 
cured by electrocoagulation at the same time that supravaginal hyster- 
ectomy is done. By combining these two procedures complete removal 
of the uterus is frequently unnecessaiy. 

It can hardly be denied that complete removal of the uterus is, on the 
whole, technically much more difficult than the supravaginal procedure 
and that the operation is attended by a somewhat higlier incidence of 
accidents and unavoidable complications. 

Among the most distressing of these is that which results in urinary 
incontinence from injuries to the bladder. Vesicovaginal fistula may 
be the result of faulty surgical technique or may occasionally be caused 
by conditions beyond the control of the most competent .surgeon. 

When vesicovaginal fistula occurs following complete hysterectomy, 
it is usually the result of trauma at the time of operation or secondary 
necrosis and sloughing of tissue about the vaginal vault and base of the 
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bladder. Postoperative tissue destruction in this area may be caused 
by infection and/or trophic disturbances from lack of adequate blood 
supply. 

Vesicovaginal fistulas following complete hysterectomy are usually 
located in the vaginal vault and are invariably difficult to close. Tech- 
nical difficulties of such operations include : 

1. Inaccessibility of the fistulas on account of their location. 

2. Fixation of the structures about the vaginal vault and fistulas which result 
from healing in the presence of infection, tissue necrosis and irritation caused by 
constant leakage of urine. 

Before attempting the closure of such a fistula it is essential to allow 
sufficient time for complete liealing of the tissues about the fistula. 
When the operation is done, the structures should be as clean and free 
from infection and induration as possible — this usually requires from 
three to six months. Healing can frequently be promoted by vaginal 
douches and local treatments with mild antiseptics. Furthermore opera- 
tion should not be done until the extent and exact location of the fistula 
is determined by careful vaginal and cystoseopic examinations. By this 
precaution ureteral injury at the time of operation may be avoided. 

Finally it is important for the operator to determine the most suitable 
position of the patient for exposure of the fistula at the time of operation 
and to choose an operative technique best suited for the type of fistula 
to be closed. Although such fistulas can usually be closed through the 
vagina, some operators prefer the transvesical route. It is admitted that 
the latter approach may be preferable in some cases. However, it is not 
the purpose of this report to discuss the advantages of the two methods 
of approach but rather to describe a surgical technique whereby two pa- 
tients with large fistulas were cured by the vaginal route. 

In some cases, the classical Sims’ position offers the best means of 
exposing the fistulas. In others satisfactory exposure can be attained in 
the lithotomy position. Perineotomy, or the Schuchardt incision de- 
scribed by Ward, is useful in nulliparous women and in those in whom 
the caliber of the vagina is small or is constricted by sear tissue. The 
lithotomy po.sition was used for the two cases to be reported. As both 
patients were multiparous women, vaginal incisions were unnecessary. 

Numerous surgical techniques have been described for the closure of 
vaginal fistulas. In general these techniques fall into two classes. 

Statistics show that the classical Sims’ technique is attended by the 
highest incidence of success. By this teclinique the margins of the 
fistulas are denuded and closed with silver wire sutures. This technique 
is admirably suited for fistulas which occur on more or less flat surfaces. 
However, fistulas, in the vaginal vault, are frequently located in a dis- 
tinct angle between the anterior and posterior vaginal walls. Under 
such conditions, the Sims’ technique is difficult to apply as it is almost 
impos-sible to bring the denuded surfaces into exact apposition. If this 
cannot be accomplished satisfactorily, wound healing cannot be a.s.sured. 

All other techniques fall into a group in which closure of the fistulas 
is accomplished by free dissection of the vaginal wall, excision of scar 
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tissue, mobilization of the bladder, closure of the opening in the bladder 
wall, and careful closure of the vaginal wall in one or more layers. 

In closing fistulas with such techniques, an effort is frequently made 
to displace the closed defect in the bladder wall by sutures so placed that 
it does not lie directly beneath the line of suture in tlie vaginal wall. By 
this means more certain healing is as.sured. 

In 1918 Ranis described his so-called “fascia lapping” technique for the cure of 
cystocele. Later he recommended adaptation of the same procedure for the cure of 
vesicovaginal fistula. This operation rvhich requires careful, painstaking dissection 
of the anterior vaginal wall was subsequently modified and simplified by Bissell. In 
the past year Grad described the Bissell technique and reported a series of 100 cases 
of cystocele operated upon by this method. 

The Bissell modification of tlie Ruwls technique for the cure of cysto- 
cele was utilized and adapted for the closure of the two fistulas which I 
wish to report. 



TECHNIQUE 

Figs. 1 to 6 demonstrate the various steps in the operative procedure which was 
used to cure large postoperative vesicovaginal fistulas in the two patients whose his- 
tories are recorded with this report. 

Fig. 1 is a diagram showing the anatomic relationship of the structures about a 
vesicovaginal fistula which occurs following complete abdominal hysterectomy. It 
will be noted that the muscular walls of the bladder, and the rectum, and the musculo- 
fascial waU of the vagina are completely surrounded by layers of endopelvic fascia 
indicated by the dotted lines. In opening the anterior or posterior vaginal walls, by 
midline incisions, experience has shown that free, avascular spaces between the 
endopelvic fascial coverings of the bladder or rectal musculature and that surround- 
ing the musculofascial walls of the vagina can readily be entered. Dissections are 
always carried out in these spaces. 







ALDRIDGE: \Ti:SICOYAGINAL FISTULA AFTER HYSTERECTOJIY 989 


Fig. 2 sliow-s the fistula and the dotted lines show the location of the original mid- 
line incisions used to oiien the anterior and posterior vaginal walls. After the proper 
planes of cleavage have been entered the incisions are continued around the fistula 
detaching the vaginal walls from its margin. 

By blunt dissection the vaginal walls arc then freely separated from the rectum, 
(he bladder and the margins of the fistula, as shown in Fig. 3, a. In this diagram the 
margins of tlie vaginal walls are retracted to show tlie opening in the bladder, Fig. 

3, a-S; the wall of the bladder, Fig. 3, a-1, and the wall of the rectum Fig. 3, a-4. 
After all scar tissue has been excised from the margins of the fistula, the opening 

in the muscular wall of the bladder is closed with interrupted chromic catgut No. 1 
sutures placed as shown in Fig. 3, b and re-enforced with a second infolding layer 
as shown in Fig. 3, c. 

If dissection has been carried out in the proper planes of cleavage, as described 
above, the endopelvic fascial coverings of the bladder and rectal musculature. Fig. 

4, 1 and Fig. 4, 3, can readily be identified as smooth glistening tissue intimately 
covering and attached to the muscular walls of the exposed surfaces of these 
structures. 



Fig:. 4. 


-A.S a result of birth injury, the endopelvic fascial coverings of the bladder and 
rectum are frequently injured in the midline, and their torn margins are retracted 
laterally in both directions. Therefore, it may be necessary to pick up the margins 
of this layer of fascia in the sulci between the retracted vaginal walls and exposed 
surfaces of the bladder and rectum. Davies has recently emphasized the importance 
of utilizing this layer of fascia for the cure of cystocele. 

'lilHien the margins of this fascial layer have been identified they are brought into 
apposition in the midline by interrupted sutures of chromic catgut No. 1, Fig. 4, 
thereby completely covering the aperture in the bladder wall which has already been 
closed as described above, 

The vaginal walls are then utibzed to complete the closure exactly as in the Bis- 
sell modification of the Bawls operation for cystocele. The vaginal mucous mem- 
l^rane is denuded from the right flap of vaginal wall Fig. 5, 1, and the denuded wall 
m then drawn well beneath the left flap by interrupted mattress sutures of chromic 
catgut No. 2, as shown in Fig. 5. 

The left flap is then fixed over the denuded area on the right flap by interrupted 
chromic catgut No. 2 sutures, as shown in Fig. (>. 
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By this procedure therefore tlie fistulous opening in the bladder is closed with two 
layers of sutures in the bladder musculature, and the closure is then re-enforced by 
superimposing the repaired endopelvic fascia and two layers of vaginal -wall. 






ALDRIDGE : 


VESI COVAG 1 NA L FISTULA 


AFTER HYSTERECTOMY 


991 


The history of the two eases which I wish to report is as follows; 

Case 1— Mrs. L. M. (No. 5C)0S2), aged 30 years, Avas admitted to tlic Woman’s 
Hospital on April 2o, 19.34, complaining of pelvic pjiin, Icncorrliea, and menorrhagia. 
She had been married fourteen year.s, had had two pregnancies and spontaneous 
deliveries. The first labor lasted thirty-six hours. The medical and surgical histories 
were essentiallv negative. The blood pressure, urine and blood examinations Aveie 
all negative. 

Pelvic examination revealed a second degree laceration of the pelvic floor, a small 
rcctocele, a small cystocelc, a deep stellate laceration of the cervix extending to the 
vaginal wall on all sides associated with erosion, marked chronic infection and hy- 
pertrophy of the cervix. The uterus showed a muss of fibroids the size of a sixteen 
weeks’ pregnancy. The tubes and ovaries were normal. At operation at the Woman s 
Hospital on April 2G, 1034, a complete hysterectomy was done and the appendix, 
which showed chronic inflammation, was removed. W hen the uterus Avas excised from 
the vaginal vault, it Avas noted that the vaginal Avail, Avhen detached from the cervix, 
Avas edematous, sclerotic, and unusually thickened. 

The Amginal A-ault Avas closed Avith interrupted sutures of chromic catgut and the 
detached fascial supports of the uterus AA'ere fixed to the A'aginal A’ault. In doing 
the hysterectomy, no umisual diflic.ulty Avas encountered in detaching the bladder 
from the uterus and A’ugina and so far as was knoAvn there Avas no su.spicion of 
injury to the bladder during the cour.se of the operation. 

The highest postoperative temperature aa'us 100.2° F. by rectum. The temperature 
did not exceed 00.G° F. from the second until the sixteenth day Avhen the patient aa'us 
discharged from the hospit.al. The patient Avas cathoterized four times after opera- 
tion and from then on emptied the bladder spontaneously. On the eleventh post- 
operatiA'c day she passed urine by A-agina and Avas partially incontinent from then 
until she Avas discharged.' Examination shoAved an extensive grayish yellow .slough 
in the A-aginal vault. This slough gradually separated leaving a vesicovaginal 
fistula about 2 cm. in diameter exactly in the inidline in the vault of the vagina. 
On account of the relaxation of the vaginal Avails, the opening into the bladder could 
be easily visualized. Healing and shrinking of the tissues about the vaginal vault 
was so slow that operation to close the fistula avus postponed until five months after 
the first operation. Tlie condition Avas treated Avith douches and local antiseptics. 
Wlien the second operation Avas undertaken, the tissues .appeared clean and free of 
inflammation. 

On Oct. 2, 1934, the fistula Avas closed by the technique just described. The 
bladder aa’us drained by retention catheter for ten days and the patient Avas discharged 
as cured on the sixteenth postoperath-e day. Her highest postoperatiA-e temperature 
AA'as 100° F. by rectum. Tlic temperature Avas normal after the third postoperative 
day. Subsequent examinations .shoAA’cd a satisfactory result Avith no apparent 
shortening of the vagina. It is belioA'ed that the postoper.atiA-e fistula Avas due to 
delayed tissue necrosis and slough caused by infection and trophic tissue disturbances. 

Case 2. — Mrs. P. B. (No. G51G9), American, aged 30, graduate nurse. Father 
died of cancer. She had been married tAvice. She had had one pregnancy and forceps 
delivery^ of large baby, Aveight not knoAvn, during first marriage. She liad repair of 
birth injuries and post-partum Jiemorrhage folloAving this delivery. During the 
second marriage she had four spontaneous deliA'ories and one forceps deliA-ery; no 
abortions. Patient gaA^e a history of haA’ing liad tonsillectomy in 1912, liospital 
treatment for ^'peritonitis” 1932, and seven major abdominal operations for the 
folloAving conditions: 1918 umbilical liernia, 1027 ulcer of stomach and gastro- 
enterostomy, 1929 OA'arian cyst, 1931 peritoneal adhesions, 1935 ovarian cyst, January, 
1936 exploratory laparotomy, November, 193G fibroids, complete abdominal hyste- 
rectomy. Had retention of urine requiring catheterization for tAVO Aveeks before’ last 
operation. Stated last operation, complete hysterectomy, Avas very difficult and that 
she Avas on operating table for five hours. She stated that the bladder Avas drained 
AVJth retention catheter folloAving this operation, that she leaked urine through the 
va^na from time of this operation, and that she has had complete incontinence of 
urine, since this last operation. She passes no urine through the urethra and has 
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Leen compelled to wear pads constantly for the ten months since operation. From the 
history of this operation she apparently had an injury to the bladder at the time of 
operation and an extensive postoperative pelvic cellulitis. During the ten months she 
passed blood at times and in July, two months before admission to the ho.spital, had 
a severe vaginal hemorrhage which required vaginal packing by an ambulance 
surgeon. 

Examination on admission showed a moderately obese, fairly healthy appearing 
woman. The general phy.sical examination showed nothing remarkable. The blood 
count, blood Wassermann and blood sedimentation rate were normal. The abdominal 
wall showed the scars of numerous healed incisions. Some of the abdominal wounds 
had apparently been infected and, when healed, had left a mass of scar tissue over 
a large area between the pubic crest and umbilicus. Vaginal examination showed a 
deep vagina with a constant leaking of urine through an opening in the vault just to 
the right of the midlinc. Without anesthesia the fistulous opening could not be 
easily vi.sualized by vagina. 

Vaginal and cystoscopic examinations showed the vesicovaginal fistula to be at 
least 2 cm. in diameter slightly to the right of the midline and above the trigone of 
the bladder. No evidence of neoplasm of the vaginal vault or bladder could be found 
to account for the bleeding which had been profuse on one occasion. Bleeding had 
probably come from granulation tissue. 

The vaginal vault was fixed by dense scar tissue. Tlie tissues about the vault were 
somewliat thickened and the mucous membrane was quite reddened and excoriated 
from the constant leakage of urine. 

After five days’ rest in the hospital, the fistula was closed on Sept, 22, 1937, 
by the technique just described. The operation was complicated by the diffi- 
culty of exposing t!ie area due to a deep vagina and fixation of structures about 
the vaginal vault. A retention catheter was left in the bladder for eight days. Fol- 
lowing the operation the patient had a rather .severe reaction with temperature to 
105.4° F. by rectum and a moderate bronchitis for several days. On the fifth day 
she was transfused with GOO c.c. of blood. The temperature was normal after the 
tenth day, and she was discharged apparently cured after sixteen days. Examina- 
tion at time of discharge showed no appreciable shortening of the vagina. 

The patient was seen in the follow-up clinic on Nov. 24, 1937, two months after 
operation. The fistula was solidly healed, and the patient was entirely free of bladder 
.^ymptoms. The vagina measured 10 cm. in depth. 

CONCLUSIONS 

1. Complete abdominal hysterectomy is accompanied by an incidence 
of urinary tract injuries and complications which can be reduced if, 
unless nece.ssary, only the corpus uteri is removed. 

2. Po.stoperative vesicovaginal fistula is one of the le.ss frequent but 
most distressing complications which may follow complete abdominal 
hysterectomy. 

3. The Bissell modification of the Rawls technique for the cure of 
cy.stocele can be effectively adapted for the closure of certain vesico- 
vaginal fistulas. 

33 East Sixtv-Eigiith Steezt 



FETAL AND NEONATAL DISEASE ANT) DEATH^ 

Fred L. Adair, il.D., akd Edith L. Potter, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, University of Chicago.) 

I T IS often difficult for adults to realize that the diseases with which 
they are afflicted may arise from factors determined before birth, and 
in some instances even before conception. A battle is still waged be- 
tween those who believe that liereditj' is the main factor in determining 
the pattern of individual existence and those who believe that it is 
largely limited by environmental states. It is frequently forgotten how- 
ever that environment antedates birth and that it affects not only the 
embryo or fetus in utero but also the germ cells before their discharge 
from the gonads. 

Abnormalities leading to defects of development, disease or death, 
which have their origin in the preconceptional state may be due to trans- 
missible factors present in the genes and predetermined by specific an- 
cestry; the}’’ may be caused by noninherited defects of germ plasm due 
to initial imperfections in the germ cell or they may be due to iin- 
propitious environmental states which modify the original character of 
the oimm or spermatozoon. 

In the first group faU such laiown transmissible pathologic conditions 
as hemophilia, polydactylism, albinism, etc. In addition to inheritance 
of body build and facial characteristics it is most reasonable to believe 
that the structure of organs and their potential capacity for growth 
and function are in part at least also determined by inheritance. Pearl 
has conclusively sho’vm that the best way to live to old age is to be born 
of parents and grandparents who were octogenarians. 

Environmental states affecting the germ cells include the entire phys- 
iologic mechanism of the individual. Abnormal hormonal states may 
interfere with normal maturation of the ovum or may inhibit fertiliza- 
tion after expulsion from the ovary. Extraneous influences, of which 
the most easily demonstrable are the effects of radium and roentgen 
rays may have a definitely injurious effect on germ cells. 

After fertilization has occurred both the inherent qualities present 
in the zygote and the environment to which it is subjected determine 
both the normality of implantation and the embryonic and fetal de- 
velopment. Many embryos and fetuses succumb to unlmoivn and non- 
demonstrable lethal factors. These ultimately may be shonm to be due 
to inadequate germ plasm or be proved to be associated with vitamin, 
hormone, or other chemical influences during intrauterine environment. 

The most important conditions which are laiovm causes of death in 
fetal li fe are environmental. Malformations are an important cause of 

Brooklyn Gynecological Society, Brooklyn, New York, 
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death in the embryonic and in the immediate postnatal period. If an 
abnormality is not of sufficient grade to cause death in the first few 
n^eeks of development, it is usually compatible with intrauterine fetal 
life and death is infrequent up to the time the fetus is born. ]\Iaternal 
disease of any type may affect the fetus either liy interfering with nor- 
mal nutrition or by a direct transference of toxic or infectious substances 
from the maternal to the fetal blood stream. 

Abnormalities of the accessory fetal structures, amnion, placenta and 
cord, ai’e largely environmental in origiji. Premature separation of the 
placenta, which is often very injurious to the fetus, is frequently asso- 
ciated with some tjqie of toxemia, and is definitely environmental. The 
cause of placenta previa is not definitely Imoivn, and it is possible that 
an abnormality either of the uterus or the ovum may be responsible. 
The most serious condition which affects the umbilical cord is its pro- 
lapse through the introitus. This rarely occurs if the membranes do 
not rupture until the presenting part is well engaged. 

The period during which the fetus traverses the birth canal forms 
the most perilous interval of its entire intranatal or postnatal existence. 
This hazard is greatly increased if labor occurs before the fetus is 
mature; approximately ten times as many of the fetuses who are de- 
livered prematurely die during delivery as of those who are delivered 
at term. In addition to prematurity the greatest birth hazards are 
those conditions which interfere with placental circulation, which cause 
trauma to the central nervous system or to the abdominal viscera, and 
which favor the ascent of infectious material from the lower genital 
tract into the amniotic sac or utei'us. In the first group the fetuses die 
of anoxemia, in the second, of direct injury to the nerve centers in the 
brain or from visceral hemorrhage, in the third of acute infections 
which especially affect the lungs. 

If the fetus survives the process of delivery it must still adjust itself 
to the rigors of an extrauterine existence ; it must maintain its own body 
temperature, digest its own food, inhale its omi oxygen, and eliminate 
its own waste products. It is suddenly exposed to the bacteria of a con- 
taminated world. Fortunately in civilized countries the jmung infant 
is greatly protected from contact with harmful bacteria so that in the 
first few weeks of life the main causes of morbidity or mortality are 
the persistent effects of conditions affecting the fetus during the intra- 
uterine period or during the establishment of extrauterine life. In later 
infancy bacterial infections cause a large proportion of the total deaths. 

Any of the antenatal, intranatal, or postnatal factors which produce 
disorders of the fetus or infant may be carried into later infant, child, 
and even adult life to produce a handicapped existence or shortened 
life expectancy. 

In the United States there has been a progressive reduction in the total 
death rate and a continual diminution in the infant mortalitj' rate for 
many years. A close analysis of the latter, however, reveals that there has 
been little if any reduction in the neonatal death rate and practically 
none in the fetal death rate. In the United States mortality stati.stics for 
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the first year of life show a gradual decrease since 1915 (100 deatlis per 

1,000 live births in 1915, 56 per 1,000 births in 1935) ; the mortality sub- 
sequent to the first month of life shows a more marked decline (58 per 

1,000 live births in 1915, 25 per 1,000 live births in 1935), but the mor- 
tality rate for the first day is almost a straight line from 1915 to 1935 
(16 per 1,000 live births throughout the entire period), and the death 
rate during the first month shows only a very slight decrease (44 per 

1,000 live births in 1915, 34 per 1,000 live births in 1935). The number 
of stillbirths has remained practically constant since figures on this sub- 
iect have been collected by the census bureau (40 per 1,000 live births in 
1922, 38 per 1,000 live births in 1934). Wiiile certain factors such as 
the more complete reporting, esiieeially of premature births, may ol)- 
scure some saving of life during tliis early period, the fact remains that 
only slight progress in a general reduction of the numher of still- 
births or early infant deatlis has been made. 

It is difficult to compare statistics from any two countries or from 
any two institutions witliin tlic same country because of the variation in 
classification and of the age limits included. It would he of great help 
in evaluating methods used in treatment of the complications of preg- 
nancy and labor if fetal and neonatal mortality could be accurately 
compared in difCcrent clinics. The only way to accomplish this is to have 
a uniform system adopted throughout the country. 

The method found most valuable at the Chicago L^dng-in Hospital is 
to use three criteria (menstrual age, fetal weight, and length) in deter- 
mming the probable age of the fetus (Table I). All fetuses and infants 

Table I. CuiTErjA for Establishing Age op Eetus and Nevtiorn Infant at the 

Chicago Lying-in Hospital* 


I. Abortion 

1. Less than 400 gm. in iveight 

2. Less than 2S cm. in length 

3. Less than 22 iveelts (missed abortions are excluded) 

II. Premature 

A. Previable 

1. Prom 400 to 999 gm. in weight 

2. From 28 cm. to 35 cm. in length 

3. From 22nd to the end of the 2Sth week 

B. Viable 

1. From 1000 to 2499 gm. in weight 

2. From 35.1 cm. to 47 cm. in length 

3. From 29th to the end of the 37th week 

III. Term 

1. From 2500 to 4499 gm. in iveight 

2. From 47.1 cm. to 54 cm. in length 

3. From 3Sth to the end of the 42nd week 
rv. Postmature 

1. More than 4500 gm. in weight 

2. More than 54 cm. in length 

3. More than 42 w’eeks 

infant is placed in the group in which two of tlie three criteria fall. 

for which a stillbirth or death certificate is required by law are included 
m mortality reports. This includes many fetuses tvhich have not yet 
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reached the period of viability and whicli cannot be expected to survive. 
The only justification for the use of “corrected mortality'’ figures is in 
those instances where an evaluation of a certain procedure malies it 
necessary to eliminate those eases in which the factor being investigated 
could not have played a contributing part. Citing “corrected mor- 
tality rates” as a hospital’s actual mortality is never justified. 

In the Chicago Lying-in Hospital from May 25, 1931, to Jan. 1, 1938, 
there were 17,728 deliveries, with 371 neonatal deaths and 402 still- 
births. The incidence of the various methods of delivery and the num- 
ber of deaths occurring in each type are shown in Tables II and III. 


Table II. Incidence of Various Types of Delivery 


TOTAL NUMBER OF DELIVERIES 

INCIDENCE PER CENT 

Cephalic, natural 

10,877 

61.9 

Cephalic, low forceps 

3,995 

22.5 

Cephalic, midforceps 

835 

4.7 

Breech 

708 

4.0 

Cesarean section 

1,041 

5.8 

Version and extraction 

162 

0.9 

Miscellaneous 

no 

0.6 


Table III. Type of Delivery in Relation to Fetal and Neonatal Deaths 



TOTAL 

DELIVERIES 

STILL- 1 
BIRTHS 

NEONATAL 

DEATHS 

TOTAL 

DEATHS 

PER CENT 

Cephalic, natural 

1 10,877 

170 

174 

344 

3.0 

Cephalic, low forceps 

3,995 

22 

35 

57 

1.4 

Cephalic, midforceps 

835 

22 

20 

42 

5.0 

Breech 

708 

61 

56 

117 

16.5 

Cesarean section 

1,041 

31 

62 

93 

8.9 

Version and extraction 

102 

35 

23 

58 

34.5 

Miscellaneous 
(Includes 59 
craniotomies) 

no 

61 

1 

02 

56.3 


It is important to know the incidence of the various fetal age groups 
and the mortality rates of the different groups. Table IV shows that 
our total rate per thousand live born infants is 44, with a stillbirth rate 
of 23 and a neonatal death rate of 21. If one considers only the pre- 
viable infants and fetuses, the corresponding rates are 988, 462, and 526, 
respectively. The cox’responding rates for the viable prematures are 
346, 165, and 181, respectively, and for term infants, they are 18, 10, 

Table IV. Mortality Rates in Relation to Fetal Age at Time op Delivery 



TOTAL 

BIRTHS 

TOTAL 

NEONATAIi 

MORTALITY 

neonatal 

MORTALITY 
PER 1,000 
BIRTHS 

TOTAL 

STILL- 

BIRTHS 

STILL- 

BIRTH 

StORTALITY 
PER 1,000 
BIRTHS 

TOTAL 

MORTALITY 

PER 1,000 
BIRTHS 

Term 

16,529 

133 

8 

189 

10 

18 

Premature 

1,043 

189 

181 

170 

105 

346 

Previahle 

93 

49 

526 

43 

402 

988 

Undetermined 

63 

— 

— 

— 




Total 

17,728 

371 

20 

402 

22 

43 



























